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THREADS AND WORMS 


OF ALL KINDS 


Accurately and economically produced on 


THE THREAD MILLING MACHINE 


will mill {rom a straight line to a circle and any spiral in between. 





ad he ae ee oC 


a MEY N88 





12 x 48-inch Pratt & Whitney Thread Milling Machine at work on a large worm. 


For the manufacture of large worms and spiral gears this 
machine is particularly adapted. It will do work many times 
quicker than the engine lathe, and in accuracy and finish of 
work it is unsurpassed. 


We build six sizes of Thread Milling Machines. 


PRATT &« WHITNEY GOMPANY, 
nee = 5 SOEeD, rt U. S. AA. 


OFFICES—Trinity Building, 111 Broadway, New York, Boston r Bld #6 South ulSt. Pittsburg: Frick Bldg. St. Louis: 516 North 
nts: eg e Canadian Fairbanks Co., Ltd., Montreal, Toronto, 


3d St. Philadelphia: 2ist and Callowhill Sts. Birmingham, Ala ' vn “Ma rx Bi Agen 
Winnipeg and Vancouver. 


























March 7, 1907. 


AMERICAN MACHINIST 


299 


The Works of the Union Twist Drill Company 


A Plant Equipped For the Manufacture of Gear Cutters, Milling Cut- 
ters, Etc., with Facilities For Machining, Hardening and Testing 





EDITORIAL CORRESPONDENCE , 


Some time ago, as our readers will re 
member, John A. McGregor, J. H. Drury, 
Mr. Boynton and others 
the manufacture and sale of milling cut 
ters, twist drills, etc., formed a company 
and acquired the business of Gay & Ward 
of Athol, Mass., and set to work to en 
Since taking hold of 
the business they have increased its vol 


experienced in 


large and develop it 


ume very much and are not only doing 
all the work they possibly can in the orig- 
inal building, but have in use a consider- 
able addition to the plant, and soon will 
be using still another addition to it. 


one of the most important sources of wa 
ter power in the State of Massachusetts 
The 
head race and lowered the water 
to make its position accord with the in 
the 
engineers of the power plant; and the fac 
tory is driven for the greater part of the 


new management has enlarged the 


tentions (and drawings) of original 


year by a turbine water wheel, power be 
ing transmitted to the shop by rope drive 
An engine, however, is held in reserve fot 
emergencies, and is found necessary as an 
auxiliary source of power for a few weeks 
Lighting is, of course, by 


each year 











wheel, 


will be installed the cutting-off machinery, 
suitable apparatus being included for con- 
the Then 


comes the forge shop, and adjacent to this 


veniently handling material. 


1s the annealing department, Fig. 2, with 
room for hardening and temper 


the 


Separate 
W hile 


1. whole 


interior of the building as 


ing 
is painted white, the hardening and 
and 


enable the men 


room has darkened walls 


tempering 


windows to 


shutter-guarded 


to judge heat colors closely, the light in 
the hardening 1 being practically uni- 
form in inter 

Che vari ig turnaces are con- 








FIG. I. GENERAIT 


Our illustration, Fig. 1, shows at the left 
the original building (with square tower) 
erected and used by Gay & Ward. This 
is still used in the machining operations of 
milling-cutter manufacturing. At the 
right of it the one-story building has been 
all stock 
received, cut off, and chucked before go 


erected in which for cutters is 
ing into the cutter factory; and in which 
also are located the hardening and tem 
pering departments, etc. 

Still farther to the 
building which be 
manufacture of twist drills 


right is a new 
devoted to the 
Much of the 
special machinery for this is already com 
to full 
operation within a short time. 


will 


plete, and it is expected be in 
In the rear of the plant, as we see it in 
parallel with the 


of the buildings, runs Miller's river, 


this view, and nearly 
‘ine 


VIEW 


OF WORKS OF UNION TWIST DRILI 


electricity, and generators now being in 


stalled will furnish current for the ad 
ditions to the plant, the apparatus in the 
new building being arranged for motor 
drive 
THE New HARDENING PLAN’ 
This, the new building already referred 


to, is of brick, with ample skylights and 


with a concrete floor, except in that sec- 
tion which is to be used as a forge shop, 
where an earth floor is provided. Fire 


partitions and doors separate the various 
rooms, and all wires and pipes are carried 


in a subway which connects the building 


with the main shop, and when the drill 
shop is erected connection will be formed 
with it in similar fashion. The stock 


room for raw material is fitted up at one 


end of the building, and in the next room 


COMPANY, 


ATHOL, MASS 


nected with flues formed in the rear wall 
of the building, and in the erection of the 
as to flues, 


structure was made 


etc., for the 


provision 
installation of such additional 


furnaces as may be required in the future 


The furnaces are arranged for oil fuel, 
and the pumps and pressure blowers for 
the system are located in a sub-basement 
to which the fluid flows from a large stor 
age tank at the upper end of the grounds. 
The blower drive is by a _ direct-con- 
nected motor and the oil pump for the 
system is driven by a belt from the same 
source, so that if the air supply is cut off 
through the | stopping for any rea- 
son, the pumping f oi] ceases als 

In this section of the plant there are 
also two concrete tanks, one for brine’ and 
one for fresh water, for the service of the 
hardening department These tanks are 
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each about 4 feet deep and 15 feet long, 
the brine tank being 8 feet and the other 
6 feet in breadth. A rotary pump is pro- 
vided to keep the salt water in circulation 
through the tanks in the hardening room, 
the return flow being through a cooling 








coil in the fresh-water tank. The water 
for the cooling tank is pumped from a 
well, the overflow being connected with 
the sewer The arrangement of the tanks 
and piping will be seen in Figs. 3, 4 and 5 

Toilet facilities for the workmen em 
ployed in this building are installed in the 
basement proper, where ample wash 
rooms, shower baths, etc., are fitted up in 
excellent style, and the whole building and 
its equipment are admirable in every way. 

















Incidentally,the importance of the show 





* 


er baths, ete., and a generally overlooked 





feature of the high-speed steel business, 
was noticed in the hardening department, 
where the higher heat required for harden- 
ing high-speed steel cutters, etc., was very 
oticeable: and it was stated in reply to 
an inquiry that the men handling this steel 
have to work a much shorter day than is 











the case when handling the carbon steels, 
imply because they cannot face the higher 


' FIG. 2. CORNER IN ANNEALING ROOM ‘ 

heats for the same length of time and keep 
themselves mm condition for work requir vond these the trained judgment of expe- of success that can be attained in the con- 
ing the closest care and attention. rienced men is entirely depended upon and duct of the business, is of special signiti- 
In this establishment reliance is place declared to be better than any other known cance. It seems to be based mainly upon 


upon the best skilled and specially trained method for securing the best results. This the fact that absolute uniformity in too! 






























































men to do the hardening. Oil furnaces onclusion, reached by men of the widest steel is not to be expected or hoped for 
and all needed facilities for absolute con experience and applied in a case where the under present conditions, Consequent!y 
I b 
trol of temperatures are provided; but be results attained vitally affect the degree where it is important to make each and 
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FIG. 3. PLAN OF PIPING IN BASEMENT OF HARDENING ROOM 
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- under the saw are provided with liberal 























x : grooves and oil passages, and oil under 
| as pressure is forced against the work, flood 
, ing it completely while it is still held fast 
| ° in the press 
: There are, naturally, a good many in- 
1 Z teresting processes involved in the manu- 
2//2 facture of gear cutters and other formed 

Pant milling cutters; much of the machinery 
a Hee employed is necessarily of a special char 
=| lal}! acter and numerous machines and fixtures 
| aE of this class have been, or are being, de 
Bg vised and built at the Union works 
: ai elie For this reason the company maintains 
i| 3 : a well equipped pattern shop and has a 
a i tool department sufficiently extensive to 
a = Lt itt take care of the construction of any appa- 
From Pump Salt Water Pipes clore to eam || |! |; Salt from Pun ih ratus of a special nature devised in the 
0 eee | OCU Fresh from Pump—C drawing office. 
tite) — canal | ct noe i ie ite 
eet = CuTTerR BLANKS 
Door N | - 
Gate Wiates Cuoting As we all know, the first machine opera- 
Tank Tank tion in the preparation of a cutter is to 
sever the blank from the bar—except 
Xa . \ VAY \ where the cutter is so large as to require 
' Sicten beilitiee Gauls a forged blank. The cutting-off is accom- 
plished at this shop in the rooms shown 
FIG 5. SECTION THROUGH TANKS in Fig. 7, by Nutter & Barnes saws, 
nd the parallelism of the faces of 
every tool as good as it is possible to make press, shown in the background in Fig. 6. the blanks so severed seems somewhat re 
it, each tool made from a given bar must under which saws that are likely to markable, to say the least A pile, say, 


receive the heat treatment that has been spring are 


while being quenched in two feet high, of 4- or 5-inch blanks each 
| 4 - 



































shown to be required for that bar. Thisis oil. The h is placed on a circular less than an inch thick, was noticed by the 
letermined by trial base in the press and a ram is then oper visitor standing near one of the saws and 
Among the other interesting appliances ated by a lever, bringing a cap down firm to both eye and touch the stack of disks 
to be seen in this department is a vertical ly on the saw th the cap and the seat ippeared almost as upright and firm as 
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a perpendicular bar of the same diameter 
and hight. It was evident upon inspec 
tion that very little time and stock need 
be wasted in bringing the blanks true and 
to proper thickness 

fter the disks are chucked out, turned 
and faced, they are taken to the depart 
ment illustrated by Fig. 8, placed in the 
lathe and turned or formed to the desired 
cor If of the formed variety, after the 
stock between the teeth is milled out the 
cutters are ready for relieving or backing 
off Take the case ot a lot of involute 
gear cutters: ‘These are strung on an ar- 
bor after forming and then notched in an 
machine, after 
backed off 


automatic gear-cutting 


which they are There are 





—— 
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gears with the spindle so that the speed of 
rotation of the cam relatively to the 
spindle can be varied to suit the number 
of teeth in the cutter. Cams of various 
throws are provided to suit the different 
cutters and these are readily put on the 
cam shaft or removed when changing 
from one job to another. In the train of 
gearing connecting the spindle and cam 
shaft is introduced a gear which is ad 
justable about the face of a disk keyed 
to one of the shafts in the train. 
By loosening the clamping screws in this 
gear the work spindle may be rotated by 
hand independently of the cam shaft to 
turn the cutter to the proper position be- 


fore starting the relieving cut. 











half a dozen machines here equipped with 
cam-operated backing-off attachments ar- 
ranged for this work. 
BACKING-OFF MACHINES 

These millers have a type of head, with 
horizontal spindle, which is raised and 
lowered in its seat by a hand wheel 
to adjust the cutter arbor to the desired 
being without vertical 


The cutter to be backed is s cured on 
is held 


by a horizontal slide 


ie backing-off tool 
in a fixture carrie 
which is operated by a cam to bring the 
forming tool into action as each cutter 
tooth comes opposite the tool. The cam 


h 


shaft is connected by series of change 


FIG. 6. CORNER IN THE HARDENING ROOM 


{he fixture carrying the forming tool is 
provided with screw adjustment for set- 
ting the tool forward to the cut and by 
this device the ‘tool may be fed in by any 
desired amount after each cut has been 
[Transverse 


taken over the series of teeth 


oo 


adjustment is also provided to bring cut 


ter and tool central laterally with each 


other, and for finishing such cutters as 


require side relief an arrangement is pro 


vided which gives the tool slide a slight 
lateral movement in addition to the for- 
ward stroke imparted by the cam. In 


volute gear cutters of the coarser pitches 
are given beside the radial relief a side 
clearance of a few thousandths to pre- 


ragging in the 
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cut, and in backing off these cutters two 
cuts are necessary, the tool relieving first 
one side and then the other. The very 
slight decrease in thickness as the faces of 
the teeth of these Side-relieved cutters 
are ground back, is compensated for in 
practice by sinking a little deeper into 
the gear blank. 

An entirely new and original machine 
has been designed here for this backing- 
off operation. With this machine, the 
drawings of which were shown the writer 
and which will be exceedingly massive and 
powerful, it will be possible to quickly set 
indexes, so that the machine will then give 
to the backing-off tool any desired radial 


or lateral motion or any desired combin 








ation of the two, and by merely setting to 
the proper graduations a cutter may be 
backed off, and at the same time given 
side clearance (in one direction) to any 
desired degree, or in any desired propor- 
tion. We are all familiar with the ex 
pression, “It looks well on paper,” and 
many distrust it. But being more or less 


familiar with Mr. Boynton’s previous 
work along this line, We feel very confi- 
is good in 


iron and steel as it looks on paper—and 


lent that the machine will be 


that is saying a good deal 


\s an example of the thoroughness 9f 
design of the new work now going on in 
+} } 


the equipment of the works with special 


machinery, we give at Fig. 9 a longitudinal 








lathashdhdicbt i sm 
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FIG. 7. CUTTING-OFF DEPARTMENT 












































FIG. 8. FORMING DEPARTMENT 








section through the spindle and bearings 
of a small special milling machine, which 
is now being built in the machine shop, 

In this machine the usual arbor arrange 
nent for holding the milling cutter was 
entirely abandoned, and the cutter is sim 
ply forced up against the hardened and 
ground end of the spindle nose. This is 
lone by means of a rod which passes 


through the spindle, and which has a head 


MKS 
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hole to receive it, and keep it from turn- 
ing. This flatting is not for driving the 
cutter, but to prevent twisting of the rod 
when tightening the nut, which, if allowed 
to take place, prevents proper tightening 
and tends to subsequent loosening in use. 

The main bearing, as will be seen, is 
conical, and is taken up by shifting the 
driving pulley A upon the spindle by 
means of the threaded collar, as shown 
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be ground parallel with the center line of 
the formed portion of the tool. 

After the tool is formed out (an 
operation accomplished in the shaper by 
the aid of special holding fixtures and a 
lapped male master tool) and hardened 
and ground, it is clamped in an open-side 
fixture in a lathe and a cut is taken down 
a thin disk of soft material with one side 
of the tool. The work arbor is then re- 
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riG. Q. LONGITUDINAL SECTION THROUGH SPINDLE OF SPECIAL MILLER 


upon it, as shown, so formed that the seat 
for the cutter, the inner edge of the head, 
and the cylindrical shank fitting the spin- 
t] can all be hardened and finished 
by grinding. With 


isv to secure initia 


this construction it 1s 
l accuracy and to re 
re it whenever, by accident or wear, it 
may have become impaired 
This rod is drawn up by a nut at the 
rear end of the spindle, where it is flatted, 
as shown, and passes through a hardened 


ind ground-steel bushing, having a flatted 





The rear bearing is tapered outside and is 


adjusted in the usual manner 


PREPARING THE ForM Too” FoR THE BACK- 
ING-OFF OPERATION 

The slot in the tool-holding fixture is 
made somewhat wider than the tool shank 
and the latter is set up hard against one 
side of the slot by set screws. This 
working side of the slot is scraped square 
with the spindle and it is necessary that 
the corresponding surface of the shank 





versed on the centers, and the untried 
side of the form tool brought up to the 
formed side of the disk. If they match, 
the tool is evidently square with the 
centers; if not, it is tapped around a 
little im its fixture and another test cut 
taken 

The fixture is provided with two 
finished faces at right angles to each 
other and one of these is fitted with a 
tongue for locating it squarely on the 


lathe cross slide; the other face is 


—s 














FIG. I0. MILLING DEPARTMENT 
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adapted to be clamped to a_ surface 
grinder table, and when the tool has been 
set square by means of the disk, it is also 
true with the latter face. Upon the fixture 
being removed to the grinder with the 
tool still in place, it is clamped on this 
face and the guiding side of the tool 
shank is then uppermost, and in a posi- 
tion where it may readily be ground true 
with the formed part of the tool without 
shiftmg the clamps which secure it in 
the fixture. After this grinding operation 
the tool is ready to be put in its holder on 
the backing-off machine, the ground side 


of the shank assuring its being held 
square with the work. 

Thus there is absolute assurance that 
every formed cutter will be “square ;” i.e., 


in the case of a gear cutter, for in- 
the all the teeth it 
will be alike, and each tooth exactly sym 


that 


stance, sides of cuts 
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steel stamps covering the alphabet, num- 
erals 0 to 9 and other characters. The 
table beneath is a flat circular plate with 
a hub at the center to receive and locate 
the cutter. The stamping disk is readily 
indexed to bring the desired characters 
one after another over the work, the lat- 
ter at the same time being indexed with 
its table. As the ram,is operated by a 
foot treadle the operator has both hands 
free to attend to the indexing 

In marking shanks of end mills, drills, 
collets, etc., where the characters can be 
rolled in, a machine is employed which 
has a die carrier arranged to reciprocate 
on a horizontal rail located over a work 
table. The dies for the various purposes 
are made to a common size so that any 
die wanted may be easily secured in the 
seat in the lower edge of the reciprocat- 
is actuated by a 


ing head. This member 








FIG. II. TOOL-MAKING DEPARTMENT 


radial line passing 


This important condi- 


metrical about a 


through its center 


tion does not depend upon the operator 
who sets up the machine, nor can it be 
defeated by accidental displacement. It is 
a necessary consequence of the manner 


in which the forming tool that shapes the 


itter is made 


MARKING CUTTERS 
When the relieving operation is com- 
pleted the cutters are taken to the milling 
machines, in the department shown in 
Fig. 10, 
the face of each tooth to give it a square, 


Another operation then in 


where a slight cut is taken over 
clean surface 
order is the stamping of the firm name 
and certain data on the cutter face. This 
is accomplished in a form of foot press 
ram a vertical disk in 


which has on its 


whose periphery is inserted a series of 








SAFE FOR TEMPLETS IN DISTANCH 
coarse-pitch screw driven by bevel revers- 
ing clutch is 
operated at the 
traverse of the head, by adjustable tap- 
pets on a rod leading into the gear case 
The work is placed on a plate on the 
table which is set to bring it to the neces- 
sary hight, and as the die passes along 
the 


gears whose controlling 


any required point in 


the impression is rolled into shank, 


and the head then returns along the rail 
In the case of taper shanks the plate 
beneath the work is inclined sufficiently 
to bring the upper line of the shank 
parallel with the face of the die, thus 
obviating the necessity for different dies 
for each class of shanks 

The reciprocating slide is always under 
the operator’s contro! and by pressing 
with his knee upon a lever connected 
with the driving gear clutch he can reg- 
late the movement of the head and die 


= 
wm 


to a nicety, a feature of especial ad- 


vantage when setting up for new jobs 


\ Gear-cutTTer Test GAGE 


in the tool-making department 
It and one in the inspec 


\ view 
is given in Fig 
tion room in Fig. 12 


An ingenious device is used in the 
inspection department for proving the 
accuracy of gear-cutter teeth after the 


hardening process, and a similar instru 
ment is made use of in that section of the 


cutter department which 1s_ devoted 
to backing-off operations. The cutter is 
mounted in the fixture on a_ horizontal 


plug at right angles to which is a long 
steel slide 
down to 


narrow guide containing a 
front end is 
form a suitable nose for contacting with 
the tops of the cutter teeth. This sliding 


a pivoted indicator arm 


whose narrowed 


member carries 


which has at its front end a pair of 
hooked jaws while the rear end swings 
over a series of graduations on the slide 
When this brought forward 
against the top of a tooth of the 
hooked jaws is brought by spring pres 
sure into contact the side of the 
tooth at about the pitch line. Now, as 
the cutter is slowly turned by hand the 
indicator jaws test first one side of the 
tooth and then the other, along a line con 
centric to the relieved periphery and 
should there be any inaccuracy in the 
tooth thickness, or any variation between 
the different teeth due to deformation in 
hardening or other cause, it will be shown 


slide is 
one 


with 


by the indicator. 
This instrument 
in testing side-relieved gear cutters, and 
facilitates the operating of the backing 
exactly the 
amount of given and whether 
the relief is uniform for both sides of the 


is particularly handy 


off machine, as it shows 


clearance 


teeth 

A little reflection will show the im 
portance of this test upon the accuracy 
of gears cut with a given cutter. For if 
i cutter will not stand such a test it will 
ut badly formed gear teeth when its cut 
ting faces have been ground back in 
sharpening; no matter how accurate it 
may be when new 

\ Taper Gact 


Another gage used in the inspection de- 
partment is for testing tapers and con- 
sists of a pair of steel jaws, hardened, 


ground and lapped and secured to the 


face of an open vertical plate at the top 
of a stand which may be moved about 
on the bench [The jaws are about % 
inch thick, and are mounted one above 


the other with their facing edges repre 


senting exactly the opposite lines of a 
standard taper As the workman sits at 
the bench before a window the gaging 
jaws are about on a level with the eye, 


and, as the supporting frame is entirely 
open so as not to obstruct the light, when 
to be tested between 


quality of the fit is seen at 


the piece is slid in 


the jaws the 
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once. While sliding the work into the 
gage the operator gently rocks both ends 
of the piece to and fro with his fingers 
and knows by the “feel” when it is seated 
properly to depth 
TANG-MILLING FIXTURES 

Tangs are milled on taper shanks, col- 
lets, etc. in a pair of duplicate fixtures 
placed at opposite ends of a miller table, 
the boy operator putting the work in one 
fixture while the piece in the other is be- 
ing operated upon by a pair of straddle 
mills. Each fixture is bored horizontally 
to receive a hardened and ground bushing 
having a taper hole to fit the work and the 
latter upon being slid into its taper seat 
from the rear end is clamped by a set 
screw acting upon a hardened shoe fitted 
in the upper wall of the bushing. This 
shoe is fitted in place before the bushing 
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in the fixtures, and the work must neces 
sarily come right. 


A Cutter GRINDER 


An interesting type of cutter grinder 
built here is equipped with a vertical 
spindle which carries a small cupped 


emery wheel, the work being moved to 
and fro past the wheel by a hand-recip- 
rocated table, which, being mounted upon 
a series of rolls is operated with ease, in 
fact may almost be moved by the mere 
The rolls 
are hardened and ground and are about 
They 


pressure of a finger at the end. 


4% inch diameter by 4 inches long. 
are mounted quite closely together in a re- 
taining rack or frame and rol] between 
two unannealed steel plates which are 
carefully scraped to a straight edge, the 


seats in the bed and slide to which these 











FIG. I2 


is finished and the whole thing is then 
ground out together so that the bearing 
upon the taper work is perfect. 

The knee of the miller upon which this 
operation is performed, when once ad- 
justed to bring the center of the work 
level with the center of the cutter spindle, 
is locked positively against further ad- 
justment, and similarly the saddle when 
once properly set is locked against trans- 
verse adjustment on the knee. For each 
size of taper there is a special pair of con- 
vex cutters and these are kept on their 
own of which is provided 
with a shoulder at the large end of its 
taper shank and when the arbor is drawn 
into the spindle tight against this shoulder 
the cutters come central with the work 
fixtures. Thus changing from one job to 
another involves simply the changing of 
the arbor in the spindle and the bushings 


arbors, each 





INSPECTION 


DEPARTMENT 


plates are attached being also scraped 
true. 

The wheel spindle is carried by a ver- 
tically adjustable head and driven by a 
cemented belt from a drum at the rear 
which is supported between self-alining 
bearings that may be adjusted when neces- 
sary in order to maintain the proper ten- 
sion on the belt. 


For 


reasons, we have by no 
the list of interesting 
and instructive examples of special appli- 
machines that have been and 
led here; but we hope to 
others in future issues. 


various 
means exhausted 


and 


ances 
are being instal 


1 
be able to present 





Be st 


lard 3! 


VM odeling Waa yellow wax 50, 
Venice turpentine 7, 1, bole 


Mix and knead thoroughly. 


elu 
triated 30 
Or, best white wax 20, and while cooling 


add flake white 1 
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Sectionalized Air Compressors 


ree 


By FRANK RICHARDS 


Those who write the “filler” paragraphs 
which are often called for to piece out and 
complete the columns of reading matter in 
the technical papers, do not always real- 
ize their responsibility. As a consequence 
we often see incorrect or misleading state- 
ments thus given extensive circulation, for 
these filler paragraphs are often welcome 
to other publications with emergent spaces 
to fill, and so they are apt to have exten- 
sive reproduction; and these short items 
are also much surer to be read than pieces 
which are longer and more pretentious. 
Here is a little item, recently clipped from 
a technical publication, which ought not to 
be allowed to go unchallenged 


“A sectionalized machine when erected 


where it was made may be as efficient as 
one of any other form; but it is not so at 
the end of a long and difficult journey 


when rust and rough usage have destroyed 
the accurately machined surfaces, and parts 
and connections have possibly been lost on 
the way. In such cases considerable skill 
is necessary to construct even a workab'e 
machine from the damaged remnants.” 

FULL 


MACHINES DEVELOP 


EFFICIENCY 


SECTIONALIZED 


The builders of air compressors have, 
perhaps, the fullest warrant to speak upon 
this topic, for many sectionalized compres- 
have been built, have been trans 
ported under astonishing difficulties to 
places almost impossible of access, have 
been put into successful operation, and 
undiminished output year 
after year. These machines, practically 
without exception, develop full efficiency, 
and are as perfect in action, after surviv- 
ing the most risky and strenuous vicissi 
tudes of transportation, as when erected 
for testing in the shop. “Rust and rough 
usage” have practically no effect upon any 
part of one of these machines to prevent 
its fulfilling perfectly its function. The 
machine when finally erected is not made 
but of parts 


sors 


continue with 


up of “damaged remnants,” 
which are all in good condition. 
THe SEPARATE PARTS 

Fig. 1 shows all the component parts of 
a sectionalized Ingersoll-Sergeant piston 
inlet compressor, and Fig. 2 shows a ma- 
chine (not the same machine) as fe- 
erected in the mountain fastnesses of 
Mexico, with no suggestion about it of in- 
completeness or of inefficiency. Looking 
at the large collection of separated parts 
in Fig. 1, it will be seen that a great num- 
ber of them are comparatively small and 
light, so that they can be boxed securely 
ind thus be perfectly protected without 
having the package exceed the usual limit 
of 300 pounds. Some of the larger pieces, 
parts of the bedplate, fly-wheel, cylinders, 
shaft, etc., are made so that the weight of 
them without packing will be close to the 


limit These also can be boxed or other- 
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FIG. I. PARTS OF A SECTIONALIZED AIR COMPRESSOR 


wise so packed that for the greater por 
tion of the usually long journey, often by 
sea, they will be perfectly safe from rust 
or mutilation until the mule-back jaunt, 
which is usually the last of the trip, when 
they can be unboxed and stripped of 
everything, the machined surfaces being 
still protected by cloth wrappings or other- 
wise, as much as may be necessary, and so 
in one way or another all the parts will 
arrive at their ultimate destination in per 
fect condition. This is the usual way; 
even mule-back transportation or other 
emergent conveyance is not likely to be 
undertaken unless there is good assurance 
that in the given case it is both possible 
and practicable 
RUNNING WITH Parts MISSING 

When it comes to getting a machine 
into running condition with some of the 
vital parts missing, as suggested in the 
latter portion of the paragraph, that is an- 
other matter. We have no knowledge of 
any kind of skill which, for instance, could 
make a satisfactory fly-wheel with a single 
piece of it—a twelfth or a twentieth of it— 
missing, and the loss of some other part, 
as a piece of a cylinder, would suggest a 
task still more difficult, The builders of 


compressors are not likely to be giving 
many guarantees as to the usability of vul- 
gar fractions of machines even if the per- 


centage of numerator deficiency 1s smiail. 





companied by a good stock of duplicate 


parts, and if anything was lost some of 
these might come in to help out at the very 


Fig. 3, which shows a sectionalized du 
plex Rand machine with four single-stage 
1 


air cylinders all of the same size, using 
ae rfectly duplicati 

the sam nat 1s, pertectly duplicating—- 
valves and other parts, suggests how a 


sectionalized compressor might be able to 
run with some most responsible members 
[he piping is arranged so that 
each air cylinder may be cut out of the 
service, if necessary, and the compressor 
ictually be run with either one, two, 
three, or four cylinders, and the cylinders 
not in use might be actually absent with- 

it affecting the efficiency of what might 


be present and working 


SECTIONALIZED MACHINES Cost More 
MoNEY 

Fig. 3, it will be noticed, 
is driven directly by water wheels on the 
main shaft Such sectionalized machines 


— ” n also } larteie mntn sinnd 
are l \ 1 alse ry ect! motors, so tnat 

















FIG. 3. A COMPRESSOR WITH DUPLICATE CYLINDERS 


Perfect duplication and interchangeability 
count for much in this matter. Of course, 
a machine of this character would be ac- 




















FIG. 2. THE COMPRESSOR READY FOR WORK 


with the three available drives of steam, 
water, or electricity there is quite a re- 
spectable and continuous demand for sec- 
tionalized compressors for the earliest 
workings in the hitherto inaccessible spots 
in the mountains where valuable minerals 
are hid. When mining properties develop 
sufficient value to warrant it there is later 
in almost every case some means of com 
munication and transport provided, and 
the sectionalized machine while doing 
most valuable pioneer work is never to be 
regarded as a permanent and altogether 
best installation The cost alone of such 
machines is sufficient to prevent their use 


except wl lutely required 





\ description of an engine which re 
cently came under our notice declares that 
the parts of the engine are made to “an 
absolute metric fit.” We have seen some 
metric fits of various kinds, but we do not 


believe that we would think of putting one 


t them into an engine 
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The Washington Naval Gun Factory—VII 


Some Views In the West and South Gun-carriage Shops, 
Showing the Machining of Gun Slides and Other Work 





a i 


[he west gun-carriage shop is 366 feet 9 


inches long, 65 feet 3 inches wide, and the 
same hight as the erecting shop; its area 

23,930 square feet. In 1890 the north 
ern half of this was the projectile shop, 
and the southern half was the forge shop; 
the manufacture of projectiles at the 
Washington navy yard has since been 
discontinued, and a new forge shop has 
been built south of the quadrangle. The 
class of work done here is similar to that 
described in the preceding article, and the 
iccompanying views may be considered as 


supplementing those already given of the 


gun-carriage department 





FIG 


\ general view of the west gun-carriage 
shop, looking northward, is given in Fig 
45. On the extreme left can be seen a 
portion of a Bement, Miles & Co. slotter, 
which is shown to a larger scale in Fig 
19. On the right are some Bement- Miles 
horizontal boring, drilling and milling ma 
f the picture 


chines, and in the middle « 
are numerous small parts of gun carriages, 
guns, slides, etc 
FINISHING Stipes FoR Navy GuNS 

Fig. 46 is a near view of two Bement, 
Miles & Co. horizontal boring mills. The 
first machine has the top table taken off 
and has on it a recoil slide, the main 


". - 


chamber of which is being bored. This 
has a base dimension of 24x22 inches, 
and the length is 5 feet 9 inches. 
Three tools are being used, taking a %- 
inch cut with 1/64-inch feed [he far- 
ther machine is at work on a similar job. 

In Fig. 47 a slide for a 12-inch gun is 
being faced for the shield, on a Bement, 
Miles & Co. horizontal boring, drilling 
and milling machine, of which the table 
is 8 feet square; it has a head travel ot 
5 feet and an 8-inch bar, with a bar travel 
of 7 feet. The machine is using two tools, 
taking a 5¢-inch cut with 1/16-inch feed, 
and a cutting speed of 16 feet per minute. 








K EN N ED Y 


diameter of the recoil slide is 52 inches 
[he head is using five tools, taking a ¥% 
inch cut and having a 1/32-inch feed. 

In Fig. 49 a smaller slide is shown un 
dergoing another operation, the slide be 
ing for a 6-inch gun and the machine be 
ing a 36-inch Bement, Miles & Co. slotter 
with a 5-foot table and travels of 24 inches 
and 24 inches, and a rotary feed; it is tak 
ing a 11%4-inch cut with a feed of 1/32 inch, 
the cutting speed being 15 feet per min 


ute 
Cue SoutH GUN-CARRIAGE SHOP 


The quadrangle is completed by the 








WEST GUN-CARRIAGE SHOP, LOOKING NORTHWARD 


The recoil slide is also bored on this ma- 
chine [he appearance of these steel cast- 
ings when completed was well shown in 
Fig. 15 in the second article of this series 
[here are seven machines like this in the 
yun-carriage shop 

[he operation of boring a 12-inch slide 
is shown in Fig. 48, being the same ma- 
chine as shown in the preceding illustra 
tion. There are two different diameters of 
bore, 42 inches and 48% inches, the 42-inch 
diameter being bored for a length of 68 
inches, and the total length of bore being 
112 inches. The cylinders are 15% inches 


bore and 39'4 inches long, and the outside 





south gun-carriage shop, which is 186 feet 
long, the same width as the west shop, 
and 40 feet high, its area being 12,137 
square feet. Its general appearance is 
shown in Fig. 50. At the right the trun 
nion of a slide for a 12-inch gun is be 
ing trued on a Bement, Miles & Co. hori 
zontal boring, milling and drilling ma 
chine, which has a table 8 feet square and 
elevation of head of 5 feet, and has an 8 
inch bar with a travel of 7 feet. On this 
gun slide, as well as on some of the I2- 
inch slides in the foreground, can be plain 
ly seen the seat for the shield, which is 
being machined in Fig. 47. On the left is 
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BORING GUN SLIDES 


46. 


FIG. 


FACING AN OBLIQUE SURFACE ON A GUN SLIDE 


- 
4° 


FIG. 








a battery of boring and turning mills, of 
which a larger illustration is given in Fig. 
1. In the extreme background at the left 


side of the shop is the horizontal boring, 


tn 


drilling and milling machine which was 11 


lustrated in Figs. 47 and 48. The one on 
the right of Fig. 50 has the same dimen 
sions 

Fig. 51 is a near view of the boring 
mills illustrated in Fig. 50, which are 
Pond make, the one in the foreground 
having 2-foot table and swinging 13 


inch ram, witha travel 
of 5 feet 6 inches. This machine 1s turn- 


ing and boring the yoke for an 8-inch gun. 


feet, having an 8% 
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horizontal boring, drilling and milling ma- 
chine boring the recoil slide for an 8-inch 
gun. This machine has an 8-foot table, a 
head travel of 5 feet, table travels of 5 
feet and 9 feet, and an 8-inch bar with : 
feet. The recoil 
steel casting, the large bore of which is 


& 


travel of 7 slide is a 
33 inches, the small bore 29 inches, the 
length 84 inches, the outside diameter 34 
inches at the small end and 47 inches at 
There are three tools in 
inch chip with a 0.02- 


the large end 
action taking a 
inch feed 

As illustrated in Fig. 53, some work is 
done in the gun-carriage shop besides that 
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Variable Cutting Speeds versus 
High-speed Returns as Ap- 
plied to Metal Planers 


By W. S. HaGAMAN 

During the last few years there have 
been many changes in the design of al- 
most all kinds of machine tools, but it 
was some time before the reciprocating 
machines were seemingly considered. In 
this class of tool much time is consumed 
by the “return” stroke, and therefore it 
the rate of 


would seem that to increase 





























FIG. 48. 


has a 10-foot table and 
swings I1 feet; it has an elevation of 62 
inches and an 8%-inch ram, traveling 62 
It is at work on four steel cast- 


The next machine 


inches. 
ings known as elevating arcs, which are 
put together on the table of the machine 
to form a circle; they are for 6-inch guns. 
There are two tools in action, taking a 
1é-inch cut with a feed of 1/32 inch. The 
next machine is also a Pond, with an 8-foot 
table swinging 8 feet 8 inches, an eleva- 
inches and a ram travel of 48 
the 
4-inch gun, which is 
This cast- 
inch 


tion of 5 


. 
inches. It is at work on cast-steel 


recoil slide for a 
having its trunnion turned off. 
by 4 feet 1 
long. In the extreme background is the 
Bement, Miles & Co. horizontal boring, 
drilling and milling machine which has 
already been referred to as illustrated in 
Figs. 47, 48 and 5o. 

In Fig. 52 we see a Bement, Miles & Co. 


24x22 inches 


ing is 


BORING A SLIDE FOR A I2 


INCH GUN FIG. 49. 

directly associated with guns and mounts: 
the job shown here is the boring of the 
outer casing for an 18-inch submerged 
torpedo tube, with an 8-inch bar 
Bement, Miles & Co. horizontal boring, 
drilling and milling machine; the diameter 
of bore is 26% inches, and the length 7 


of a 


feet 6.95 inches. The machine has a table 
8 feet 2 inches, and a bar travel of 5 feet 
6 inches. There are three 
tion taking a light cut. 


tools in ac- 





The Kobbe Company, publisher of Com- 
pressec 
offices from 90-92 West Broadway to 108 
Fulton street, New York City. The 
growth of that journal and the fact thar 
quarters had to be found for the new mea 
necessitated the 
commodious offices, 
uuld be pro- 


Air, announces the removal of its 


being added to its staff 
removal to 
where further expansion ci 
vided for. 


more 


SLOTTER 


SIX-INCH SLIDE IN THE 
return would add largely to the output of 
the machine. 

Let 
of a 


metal 
inches. 


consider the planer 
size, 36 The 
dinary machine of this size is usually de- 


us 
common or- 
signed to have a cutting speed of about 
feet per return of 80 
feet. One planer manufacturer is pro- 
viding a high return of about 150 feet per 
fact, a well known concern 
built planers some years ago with a re- 
turn ratio of about 8 to 1. Several other 
concerns are now furnishing various rates 


20 minute and a 


minute—in 


of cutting speeds, but are providing only 


a moderate rate of return. The prospec- 


tive purchaser is interested to know 
which type of construction is the most 
efficient, economical, durable, etc., or in 


other words, which is the better invest- 
ment. As work time saved, 
as well as money must neces- 
sarily be considered, a few figures may be 


done and 


invested, 
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t and service. So we compare the 


ired by the 


peed with that obtained by increasing the 


gain se increasing cutting 


return speed ; let assume the following 
speeds ro! 


us 


consideration 


TABLE I 


Cutting Return Cutting Feet 


Speeds Speeds. per Hour. Gain 
Feet Feet Feet. Per Cent. 
20 80 940 
40 80 1,600 664%, 
20 160 1 ,0662 11.1 


It will be seen that, with the 


speeds as 
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cent., to see what increase be 


pe r 
secured by having several rates of cutting 


may 


speeds, as are now being furnished by 


1 
i 


several well known manufacturers, let us 


assume the following: 


TABLE 2 
Cutting Return Cutting Feet 
Speeds. Speeds per Hour. — 
Feet Feet. Feet. Per Cent. 
30 80 1 ,308 ‘ 
40 80 1,600 22.3 
50 80 1.845 41 
60 80 2 066 57.1 
From the above it will be seen that 








sumed, doubling the cutting speed in 
creases the cutting feet per hour, or, we 
may say, the productive capacity of the 


machine, 6624 per cent., while doubling the 


return gives an increase of only a trifle 


over Ir per cent. Therefore doubling the 
cut is the more profitable by about 55 
per cent 

Nearly all other machine tools are pro 


vided with several cutting speeds, but the 


planer has only quite recently been im 
proved in this respect. As doubling the 


return gives an increase of only about 11 





March 1907. 
cutting speeds, one of which must be low 
enough for hard-materials and the other 
is usually quite high. There are a great 
many cases where.the intermediate speeds 
are of the utmost value, as they can be 
used where the low speed is too low and 
the other too high. The operator is thus 
obliged, with the two-speed type of planer, 
to machine his work at the lower speéd, 
whereas if several speeds were at his com 
Table 2, a 
very material gain im output would re 
sult. 

Note—It will be observed that the cut 


ting speeds in Table 2 are higher that 


mand, such as are shown in 











FIG, 52. BORING AN 8-INCH GUN SLIDE 
very material gains are secured by 
changes in the cutting speed and _ that 


these gains are far in excess of anything 


that can be secured by using even a very 


high rate of return 

Different operations, such as roughing 
and finishing, as well as various kinds of 
material, require different cutting speeds 
as every mechanic knows, and it would 
seem, therefore, that providing a suitable 
variety of cutting speeds is of far more 
value to the planer user than quick return 
two 


speeds. Some manufacturers provide 


those in Table 1; these speeds, however, 
are practical and can be had from builders 
of first-class machines, if so desired 





One of the features connected with the 
automobile show that stands out in bold 
relief is the “Hyatt Annual” given by the 
Hyatt Roller Bearing Company in the 
Astor Gallery of the Waldorf-Astoria. 
Plenty of refreshments of all kinds were 
there to eliminate all friction, and there 
was a good vaudeville entertainment lead- 


io t 
ik | 


»a very enjoyable evening 
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Shortcomings of Handy Men in 
Literary Workshops from the 
Standpoint of a Machinist 


By W. Ospornt 


When I read the editorial on page 228 
it filled me with hope. The professor is 
human like the rest of us and some of 
his work needs polishing. I send out a 
corn sheller and think it very complete 
until someone howls about some of the 
details or the finish not being right. As 
I am trying to beguile others to buy corn 
shellers I listen to the howl and try to 
remove the cause, for 1 do not want to 
get a chorus of that kind started It 
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fessor. In giving expression to the labors 


f his mind he may not use the exact 
terms that will convey the meaning in the 
learest manner to those to whom it goes 
That is the duty of the shop man: he 


1 
t 


how t the ideas into the 


12 


should know 
head of the reader, regardless of the form 

which the professor conveyed them to 
him 

I want to show that the literary shop 
man is not onto his job in the conveying 
line. He neglects his work in a shameful 
manner, and tries to throw it off on the 
general public in a way that cannot fail 
to react on the interests of his boss. Per 
haps you think this is merely assertion 
and would like some proof before belie, 
ing it. Now listen 


3 
‘ w what they stand 
; } | 
1 ( l OOK ¢ ausé¢ y } 
w what d for i ther part 
f it 
In inot ‘ | t W e F tiv 
| it on the n rk id that tvp nd 
press work is above reproach and -redit 


to the publishers, I find some symbols that 


The meaning to be assigned to 
some of them is given. It can be pre 
sumed with tolerable safety for others, 
by one who has a reasonable familiarity 
with the subject, but even a man skilled 
in guessing and used to extracting in 
formation by means of an ax and a crow 
bar has not as yet been able to get at the 
meaning of many of them 

I can readily understand that these 
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carries too far. Once we put cast iron in 
a place we afterward found had to be 
filled by steel 

Now, the professor writes a book. He 
is the designer. The brain work is his 
Various other people carry out the petty 
details, as they do with my corn sheller 
This book is the professor’s corn sheller, 
so to speak. I am using several of thes 
intellectual corn shellers and I would like, 
for a minute or two, to get hold of som: 
of the handy men who have been broken 
in on the symbol machine. They should 
be made to put in more time with the con 
sumer before they are put on important 
jobs 

I realize, now, the position of the gfo- 


53. BORING THE CASING FOR A TORPEDO TUBE 


One man, in a book on belts that is in 
tended for belt users, in translating his 
boss’s ideas uses = for addition, A for 
subtraction, @, 9, and a for designating 
angles (and the latter one is used in three 
entirely different ways without distinguish 
ing marks), & for the co-efficient of fric 
tion, 6 for thickness, 6' for diameter, 
which makes the square of the diameter 
look like this: 642. H witha circle around 
it is used for something, but my digging 
rave out before I uncovered its 
These do not exhaust the 
list by any means Generally diligent 
search will show what these mysterious 


marks stand for, but it 1s not always saf 





things form part of a system of educa- 
tional shorthand, very convenient to both 
professor and students in their work, and 
it was very natural for the professor to 
use it when he wrote the book; but the 


| f 
trouble is that the man who did the com 
mon shop work deserves to be “fired.” 
His part of the work is a disgrace He 
should have known that, big that col 
lege is, all the world did not go t chook 
ther In justice to this man though, it 
may be that the publishers did not tell 


him that this book was being got out and 


lvertised for sale to the general public 


as a book for reference on this particular 


1 in that case it is not his fault, 


subject, anc 


These ¢ 





j 
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The professor in this case did a good 
job on his designing in getting up this 
book. Every idea that I have been able 
to get from it has been a good one, but 
after 1 have spent two hours and nineteen 
minutes of hard work in trying to get at 
the meaning of a symbol that is the key 
of what may be another valuable idea, and 
that without success, I have felt that my 
confidence in that publishing house has 
been shaken If I sent them a corn 
sheller that would not shell corn’ they 
would send it back and demand one that 
would, or else demand the parts necessary 
to make it cémplete, and that is what I 
should like to do in this case. My cus- 
tomers do not want to have to rebuild my 
machine before they can use it, and 
neither do I want to have to take a course 
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A Modern Foundation for Heavy 
Tools 


We are indebted to C. H. Norton, of the 
Norton Grinding Company, Worcester, 
Mass., for photographs and data regard- 
ing their system of putting in foundations 
for heavy tools, such as planers, milling 
machines, and other tools requiring ac- 
curacy. 

[he feet of a planer, or other tool, rest 
directly on what is called the adjusting 
plate which comes between the machine 
and the foundation proper. 

Ten of these adjusting plates are shown 
in place on the foundation for a new 
planer. This foundation is of one solid 


concrete block 5 feet.deep. The concrete 
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After the machine is in place, castings 
are made for covers to the openings over 
the screws to keep the chips out of them. 
These can be removed at any time and the 
plates raised or lowered a fraction of a 
thousandth, by the movement of the 
wedge. A _ slight adjustment of these 
wedges will spring the bed of a planer or 
milling machine so as to make it plane or 
mill perfectly straight, either when new or 
after it has become worn. 

The construction of this adjusting plate 
is shown in Fig. 3. First comes the 
main casting underneath, which is made 
very heavy and has a stiff truss running 
underneath it to prevent springing when 
the opposing screws are tightened up. 
The surfaces of the truss, of the wedge, 
and of the plate are all planed, and the 





oa 





FIG. I. Pl 


in the particular college to which the pro- 
fessor is attached before I can read his 
book. If that was the intention, the pub- 
lishers have no right to deluge the country 
with advertisements of it as they now do. 
Under the-circumstances, they should at 
least publish a key with any further edi- 
tions, and let it be known that it could 
be purchased by present owners of the 
book \ firm that has such a book for 
the use of its employees can well afford 
to pay almost any price for a key as a 
time Saving proposition 

Some broad - minded philanthropist 
should make arrangements whereby the 
publishers, or whoever are responsible for 
the present condition of affairs, can be 
given a short course in the art of digging 


out information without a college education 





is filled to within 8 or 10 inches of the 
floor, as shown, and the adjusting plates 
are located in their proper positions to 
receive the feet of the new machine. The 
four screws in each plate allow a very 
fine adjustment. They are tested with a 
15-foot Brown & Sharpe straight-edge 
until tissue paper will hold tightly under 
all of them, when the straight-edge is 
passed from one of the adjusting plates to 
the other. When they have been adjusted 
to the desired accuracy, concrete is filled 
in around them as shown in Fig, 2, prac- 
tically to the level of the top of the plates, 
but with space to get at the screws for 
adjustment when necessary. 

Figs. 1 and 2 do not show the same 
foundation, that in the latter being for a 
large Beaman & Smith milling machine 





ATES LEVELED UPON CONCRETE FOUNDATION FOR A PLANER 


wedge is guided along the truss by the 
customary spline and groove. The plate 
fits the entire surface of the wedge and 
graphite is used between them in putting 
together, so as to allow steady movement 
when necessary. The ends of the plate 
are also planed to fit between the ends of 
the main casting so as to prevent any lost 
motion 

As an example of the efficiency of this 
foundation, Mr. Norton cites an instance 
of an 18-foot by 36-inch planer mounted 
in this manner that has been in use about 
a year, yet is so true that when the 15- 
foot straight-edge is placed on tissue 
paper at any three points on the table, 
they will all be tight, and this regardless 
of the position of the table on the bed. He 
suggests that anyone using the ordinary 
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: foundation should try a similar experi- Motor-driven Machines at the ch ne, a sewing machine, and b senna 
ment, and is inclined to believe that he . ‘ ae cleaning and s bing outht, the la 
: will be surprised at the imaccuracy he Chicago Electrical Exposition uttracted n by its ability to 
finds, especially with the table at different . remove quantities of d -_ = lirt srOm 
points along the bed. The wide-spread application of the elec apparently clean rugs, cl 0 upholstery 
A solid concrete foundation and good tric motor, and the superseding by it of et The app n101 t electric m we > 
leveling devices make it possible to se- hand power for small machines, even which hav now | c mn _— In Shops | 
cure a degree of accuracy in the planer down to 1/25 horse-power, were well illus- and manutactories wet ilso show 


’ . . . 
that has hitherto been considered im- ; 





practical, and it is a great aid to accurat« 
work of any kind, especially grinding 
While these foundations are somewhat ex 
pensive, Mr. Norton is using them for 
all his heavy tools, and in addition to the 


increased accuracy of the work secured, 





there is a great reduction in the amount 
of scraping necessary to get and to keep 
the tools in prime condition 

Another interesting feature brought out 
in this connection is the fact that they do 
not find it necessary to bolt planers to the 
foundation at all [heir practice is to 
drill into the plates and put in a half-inch 
pin at each side of one or more pairs of 
planer feet to prevent sliding endwise; 
but it has been found that, in cases where 








these pins do not quite touch the feet 








when first put down, the planer never 


moves enough to touch them This is }. ae a 

especially interesting because most if not trated at the recent | lectrical Trades Ex In these days of “simplified” as well as 
all of us have always thought it necessary position in Chicago. In the Westinghous* complicated spelling, there seems to be no 
to bolt planers solidly to the foundation; exhibit alone there were over 20 machines reason for “carboretor,” which appears in 
but, as Mr. Norton says, when we come to of various types, each driven by a suitable a catalog. received some time ago. This 


think of it, why should they be bolted motor. The electric current 1s now com- 


. makes the fifth spelling for the device in 
down at all? A modern planer, if it is ing to mean something more in the home 


: : > goa, -_* tended. No wonder the perfection of a ' 
heavy enough to be of service, cannot be than merely a source of light; for in , . 
motor- carbureter is such slow work!—The Gas 





» “~ > . hee ; =les ( 
moved by the reversal, and the belt pul] stance, the exhibit included a 
will have no effect on it driven washing machine, an ironing ma- Engin 




















FIG. 2. CONCRETE FILLED IN AROUND PLATES, LEAVING OPENINGS FOR SCREWS 
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CORRESPONDENCE 





Discussing Phases of Machine Design and Construction 


A Slotting Attachment for the 
Screw Machine 


lhe sketches show a special fixture for 
use On an ordinary capstan or turret ma- 
chine for slotting screws without handling 
them a second time. The tools required 
are easily made and the method insures a 
perfect slot in all screws, the work being 
done “automatically” in the operation of 
the turret head 

Fig. 1 gives a plan and front view of the 
turret and slide, and shows the means of 
operating the tools for holding the screw 
after it is cut off and while it is being slot- 
shown 


ted The screw-holding chuck i 
This tool is made of 


in section in Fig. 2 








the spring closes the chuck, and the screw 
is held and carried around with the tur- 
ret until the latter is indexed half way 
around, when it is in slotting position, as 
indicated at F, Fig. 1 


screw the required depth. Then, the spin- 
dle slide H being against the adjustable 
stop /, the whole slide is moved forward 
in the ordinary way. When the slide is 


crawn back, the saw is withdrawn until 









































Position while 
Slotting Screw 














FIG. I. 


mild steel, the stem A being fitted to the 
hole in the turret. The front end of the 
shank is bored out for the nut B and 
threaded on the outside to fit the body C, 
which is screwed tight to the shoulder. 
The body is bored out to take the spring 
chuck D, which is closed by a helical 
spring abutting against the nut B screwed 
onto the end of the chuck. The chuck is 
opened by the lever E coming in contact 
with a stop on the cross slide while the 
screw is being cut off. In the section the 
chuck is shown open with the spring com- 
pressed; when the turret is drawn back 


SCREW MACHINE FITTED WITH SLOTTING ATTACHMENT 


A dovetailed piece of iron G is fixed 
to the turret slide by screws, and on this 
is a cast-iron slide H which carries the 
saw spindle. This spindle is driven by a 
round belt passing over a grooved pulley 
on a small countershaét; the travel of the 
slide is not enough on ordinary screw 
work to affect the drive. The stud usu- 


‘ally used to pivot the lever which operates 


the turret slide is taken out and another 
stud is fitted in the slide H. In slotting 
the screw, the main turret slide is tight 
enough so that in operating the lever the 
saw is first brought up until it slots the 





SHOWING CONSTRUCTION OF SPECIAL CHUCK 


slide H comes in contact with the stop- 
pin J, when the main slide is drawn back. 
The special chuck for holding the screw 
should be made longer than the other 
tools, so that these will clear the saw, as 
the movement of the latter is the same on 
each stroke of the turret slide. 

The screw holder is provided with an 
ejector, and when the screw is clear of 
the saw a trip opens the chuck as the tur- 
ret swings round and the screw is thrown 
out and into a box. The tripping device 
is not shown, but consists of a cam piece 
fixed on the turret slide. As there is a 
chance of long screws being chafed by the 
inner end of the spring chuck, the chuck 
should be opened out at the back, leaving 
about % inch of bearing surface by which 
to hold the work. The spindle brackets 
of slide H are fitted with threaded bushes 
hardened and slotted. By adjusting these 
endwise the saw can always be set cen- 
tral to the holder and the end play also 
taken up. C. PETITJEAN. 

London, Eng. 





Small Punches That Stand Up on 
Heavy Work 


\ few days ago I happened into a little 
shop in the neighborhood where much 
One of the things that 
struck me was the construction of the 
small punches they had in use. 

They use cold-rolled steel rod for the 
shank of the punch. The rod is about 
5/16 inch in diameter drilled lengthways 
The top 
countersunk, and the 


punching is done 


to take a piece of Stub steel. 
end of the hole is 


oir 
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Stub-steel punch is riveted over to pre- 
vent its pulling out 

I should judge that the Stub steel wa: 
about No. 4o or a little smaller, and they 
were punching iron a full 1/16 inch thick 
The shank is held in the press with set 
screws in the usual manner, They said 
the punches were cheaper and more satis 
factory than those they previously used, 
which had the punch and shank in one 
piec A. G. KNIGH 





A Music-wire Holder 


In connection with the articles which 
have appeared from time to time describ- 
ing various methods of coiling springs, [ 
do not recollect seeing anything regarding 
a suitable reel or holder for the coil of 
wire. Anyone who has attempted to coil 
springs. from music wire especially, has 
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A MUSIC-WIRE HOLDER 


encountered the difficulty of holding the 
coil satisfactorily. 

During a recent visit to a modern shop 
the writer witnessed the coiling of some 
music-wire springs by an operator, assist- 
ed by two boys. The latter were engaged 
in uncoiling the wire amd guiding it to the 
operator. The coil of wire was indiffer- 
ently held by a crude wooden reel. This 
has induced the description of a holder 
which is being used with great satisfaction 
and economy. 

Referring to the drawing, it will be 
seen that the holder consists of a circular 
box of cast iron. There are four pieces: 
the box A, cover B, spider or center C and 
the nut D. In fitting up the castings, the 
box A is chucked in the lathe with the 
open side out. The stem is_ turned, 
threaded, a hole drilled entirely through 
the center, and the seat faced for the 
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spider. The cover B is chucked, bored 


and the spider seat faced. The spider is 
chucked, bored to fit the stem, driven on 
a mandrel, and the outside turned and the 
ends ‘faced off the thickness required 
The nut is chucked, bored, faced and 
tapped. The four lugs on the cover are 
just cast a loose fit for the notches in the 
edge of the box 

It may seem from the foregoing de- 
cription of the operations required that the 
labor cost would be high, but actually a 
good lathe hand will make short work 
of it 

Now regarding the use of the box 
The nut and cover being removed, an un- 
cut coil of wire is placed within and the 
outside end of the wire is drawn through 
the hole E, which is considerably larger 
than the wire. The cover is replaced and 
the nut screwed down Through the 
openings in the sides the bonds are cut 
and the device is ready to use. It may be 
conveniently supported by a peg inserted 
in the central hole, or by any other suit 
able means 

It is best to have a holder for each size 
wire in use, the size being plainly indi 
cated on the outside. The wire will draw 
out freely without kinks to the end of the 
coil, It is advisable not to attempt to re- 
move the cover while an unbound coil is 
inside. I believe the credit for conceiving 
and designing this is due to George Spon- 
able, superintendent of the C. E. Lipe 
estate, Syracuse, N. Y 

H. D. Pomeroy 





Drilling a 234-inch Hole Through 
Glass 


Having to cut a 234-inch hole through a 
round piece of glass 12 inches in diameter, 
we proceeded as follows. We intended to 
use a piece of brass or copper tubing 2% 
inches diameter on the outside, but not 
having any that size we turned up a 
wooden plug 29/16 inches diameter and 
4 inches long. We bent a piece of 1/16- 
inch sheet copper around this plug and 
fastened it s 
over the end about 3/16 inch. We flat 
tened out the shank of a broken bit and 


» that the copper projected 


drove it into the plug. Through a board 
16 inches long and % inch thick a hole 
was bored just large enough to permit 
the plug to turn in it; the glass was then 
fastened to the board concentric with the 
hole with short nails 

With No. 60 emery and turpentine wi 
began to cut the hole, using the board as 
. guide for the plug and with a brace toturn 
it. This worked fairly well, but when we 
used the emery dry better progress was 
made. Of course we neither bore down 
hard, nor turned fast, as we did not want 
to generate any heat and crack the plate 
[The plate was cut through in about one 


hour's time. Bernard W. Noe. 


A Single-action Blanking, Draw- 


ing, Nurling and Embossing 
Die 
Nurled cups are used on a great many 
articles in the tinware line, from small 


half-inch sample boxes to ratl 


ier jarge 
screw caps, and in quite a variety of 
forms. Usually the caps are nurled m the 
trimming machines, but when trimming 1s 
unnecessary they can be produced much 
more cheaply by the single-action combina 
tion blanking, drawing, nurling and, if nec 
essary, embossing die shown in the sketch, 
the general type being quite well known 
The nurls were made separate, so.as to 
be easily replaced when worn or broken. 
[he male is held down to the drawing 
block by a flat-head screw and the female 
is made long enough to permit reversing, 
thus securing douBle service at a slight 


dditional cost in the making The cut- 























A SINGLE-ACTING BLANKING, DRAWING, 
NURLING AND EMBOSSING DIE 





ting of the nurls was very simple, being 
finished completely in the lathe. The large 
cone gear, having about a hundred teeth, 
was used as an index. A piece of 4x1I%- 
inch iron, clamped to the ways so as to 
spring from tooth to tooth, acted as a 
stop. The tool used was only a piece of 
yg-inch square steel, given an eighth twist, 
or ground that way, set level with the 
centers and ground at an angle of about 
75 degrees 

Thus prepared, the cone and back gears 
were both thrown out of gear, leaving the 
chuck and work easily revolved from 
tooth to tooth by hand. The carriage is 
Iso easily reciproes ed by the other hand. 
The cut being ight, no bother was ta- 
ken to back «ff .he tool after each cut, 
and three or four ~ovolution: uf the work 
made a smooth jo.. The ti. ¢ was only 


about an hour or so »2 eac\ including 
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rigging up; of course, a small rounding 
is put on each to prevent cutting instead 
of forcing the metal where it belongs. 
The length of the nurl is regulated by the 
depth the punch enters. Plain caps can be 
run, or the male nurl can be fastened 
from below and a design or letters em- 
bossed on top, using the knock-out plun- 
ger as a force. The bevel edge permits 
the die-setter to upset the punch quite of- 
ten before refitting, and the combination 


is inexpensive to maintain SIRIUS. 





Rounding the Edges of Gear 
Wheel Teeth 


The sketches show a fixture for round 
ing the edges of gear teeth used in auto- 
mobile change-speed gears. This allows 
the gears to engage more easily while they 
are in motion, which they will not do if 
left square at the e@ds from the gear 
cutter. The fixture is used on the table of 
a profiling machine, can be operated by a 
boy, and effects very great economy as 
compared with chipping and filing 

A is a gray-iron ribbed bracket planed 
on the bottom to suit the T-slots in the 
table and bored out in the center to re 
ceive the arbor B, which has a collar 4% 
inch thick at the front side of A, as shown 
in the end elevation, against the project 
This is held 
is a slip 


ing boss J which is faced. 
by the nut X at the back. C 
washer for holding the work securely in 
position, by the nut Y. D is a steel sleeve 
bored out to receive a spring plunger F, 
which is shaped on the front end to fit 
the teeth of the gear being operated upon. 
It is held in position by the nut Z, operat 


ing on the screwed shank of D, which 
passes through the slot, shown dotted, 
| G 


c J 


a, 
ae 
| - 
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former peg as it follows the path of the 
former, and J shows the cutter which is 
inch diameter, 
milled on the 


made out of a steel bar % 
with the cutting edges 
formed part at the bottom end, as shown. 
When the nut Y is slackened the slip or 
open side washer C is taken off ; the wheel 
can then be slipped on the mandrel or 
arbor, being large enough in the bore to 
The spring plunger F is then 
and the whole 


pass over Y. 
pulled back by the handle U 
wheel pushed up against the collar B. F is 
then inserted in a space in the teeth to 
tightened up, 
The former G 


hold it in place, Y is 
and the work is secured. 
is then adjusted to suit the former peg H, 
which is carried on a bracket attached to 
the machine, and the cutter J is brought 
into operation. By operating the two 
handles for the compound movement of 
the table, and keeping the peg H tight up 
against the former G, the cutter is made 
a similar path and put a radius 
When a tooth 


drawn back, 


to follow 
on the edges of the teeth 

is done, Y is slackened, F 
and the wheel turned to the next tooth, 
and the operation is again repeated until 
We find that a boy 
can complete a gear of 50 teeth, rounded 


the gear is finished. 


at one edge, in exactly 45 minutes, in- 
cluding setting-up time, which shows a 
compared 
HuMBER. 


saving of over 300 per cent 
with hand work 
England 





Babbitting Boxes—Boring Holes 
—A Lathe Jack—Threading 
and Boring Tool 


While employed in a jobbing shop in the 
cilfields I was sent out to fix the valve on 
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FIXTURE FOR ROUNDING EDGES OF GEAR iEETH 


drilled through E, which is a projecting 


lug cast solid with 4, and planed out to 
receive D as shown 

The top of the bracket 
which are inter- 


A is planed to 
receive the formers G, 
changeable to suit different pitches of 
gears and are held on by the two set 
screws, passing through slot holes in the 


former for adjustment. H shows the 


drilling engine and of course had but 
few tools with me. 

Just as I had finished this job, up came 
another man who wanted an engine shaft 
babbitted. I told him I had neither tools 
nor material and as we were eight miles 
from a railroad and twelve miles from a 
town, it would take the best part of a day 


to get there and back. Then he informed 
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me he had babbitt and a ladle, and if I 
could get along at that it would save him 
a day’s shut-down. 

We started for the well and on the way, 
passing a driller’s shanty, procured a few 
yards of thread, which I used to line up 
the engine. 

For a level I took my 12-inch scale and 
built a wall of stiff clay about 4% inch high 


‘ 
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SOME HANDY TOOLS 


around the edge. It being winter, I al- 
Ways carried a small bottle of whisky 
with me. This came in handy, as the 
engine was covered merely by a roof, and 
water would freeze; so I poured out about 
4 inch of whisky into the improvised 
level. 

First, laying the level on the guides, I 
measured at each end with a 3-inch scale 
(which I always carried in my _ vest 
pocket); then, transferring the level to 
the. shaft, I brought it to the same level 
and proceeded to babbitt. In babbitting on 
frosty metal, it is best to pour the metal 
slowly directly on the shaft and keep 
moving it along the full length of the bear- 
ing; otherwise you are liable to have an 
explosion. 

On these engines they use 150 feet of 12- 
inch three-ply belt. Many, who are not 
acquainted with the abuse they get when 
they find an old one half an inch out of 
line, are of the opinion the engine was 
never properly lined up. When I hung the 
connecting rod on this engine the other 
end was 7@ inch out of line with the cross 
head. Then I had the pleasure of driving 
four spikes in a block of wood and filing 
up the brasses with a 12-inch half-round 
bastard file, the only one I had. The en 
gine acted very nicely, and was still run 
ning on the same metal six months later 
when I was called to go over the valve. 


Toot FoR Borinc ENLARGED HOLE 
We make an article that is bored 334 
inches at the mouth, tapered back 4% inches 
to 434 diameter, then bored straight for 16 
We first run a 2%-inch drill and 
Then 


inches. 
then a 334 reaming drill through 
we use Fig. 1 to bore the enlarged part of 
the hole view, b a top view; 
c is the cutter (note the curved cutting 
it center itself); d is 


a is a side 


edges which make 
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the slot for the cutter which is longer than 
the width of the cutter. To get the too) 
in the hole you twist the cutter to oppo- 
site corners of the slot, as shown by the 
dotted lines. Then hold the bar around 
to one side, and if the dimensions are 
correct it will enter nicely. Of course, the 
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Controlling the Feed on a Hand 
Miller 


In milling the teeth of small gears and 
panions we use a small hand machine and 
with the blanks stacked on an arbor we 


= Drive fur Serew 





CONTROLLING THE FEED OF A HAND MILLER 


end that holds the cutter must be nearly 
the size of the hole 

I have seen many jobs on which this tool 
could be used, and offer it in hopes it may 


help someone 


LATHE JACK 

There are few shops that have a lathe 
jack, yet it is one of the handiest ac 
cessories to the lathe, not only to hand:e 
work that is too light for the crane, but 
to turn a job around, or to straighten a 
shaft, or like work 
aa is the swivel top for round work 


Fig. 2 is an end view; 


Other styles for square or flat work can be 
made 


Hanpy BortnG AND THREADING TOOL 

Fig. 3 is a tool that some of the boys 
in the oilfield designed, and is not only 
handy but cheap to make. A is a side view, 
showing the locking key in‘position. B is 
a top view, showing more distinctly the 
round shank which we make 8 inches long, 
114 inches at the neck, and 1% inches at 
the keyhole 
a little larger where the tool goes through 

Drill a 3@-inch hole through center to 
the keyhole, which is also 34 inch. Take 


a piece of cold-rolled steel c long enougn 


It may or may not be turned 


to project through both sides about 3/16 
inch; file it tapering on one side, then cut 
another piece, to go between the tool and 
the key, and you have a locking device 
that beats a set-screw twenty ways 

For tools some use % square for both 
threading and boring, while others use 4x 
A GREASER 


34 and thread only with it 











DRILLING AND REAMING 


had the greatest difficulty in getting even 
teeth, one tooth being thin and another 
thick, according to the speed at which the 
operator fed the cut. To make the feed 
automatic was a waste of time in this case, 
and we decided to feed by hand as of old; 


but we adopted the scheme shown by the 
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accompanying sketch, whereby the oper- 
ator can feed just so fast and no faster. 
All he is required to do is to keep a pres- 
sure on the handle. This scheme we ad- 
ded to our present machine, and although 
it may be “old as the hills” it is new to 
us, and it may be new to others. 

It is hoped the sketch is good enough 
tc show the scheme without much expla- 
nation. The slide 4 on feeding forward 
has to travel at the same speed as the 
screw B, and on returning, the pawl C 
rides over the top of the thread, dropping 
into mesh whenever the slide is reversed 

ARTEBE 


Drilling and Reaming Jig for 
Taper Holes 


he accompanying sketch shows a jig, 
taper reamer, and test tool for drilling and 


noies in gear collars or 


A is the main body of the jig, with the 
Chis bushing can be re- 
bushing, for drilling the 


bushing in place 
placed by a drill 
holes before reaming with the taper ream 
er. To facilitate rapid work in reaming, 
the work should be drilled through the 
upper half by a slightly larger drill than is 
used on the lower half, as this gives the 
reamer less stock to remove 

B is a piece of steel made to fit the 
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JIG FOR TAPE! ES 


nd reamed, and it is made to press into 
the body of jig A. C is the taper reamer 


made to fita Beaman & Smith drill socket, 


and has two nurled and threaded collars 


on the threaded shank These collars are 


to locate the correct depth of hole to be 








reamec 


1, When the correct depth of hole is 
btained the collars are turned on the shank 
» come in contact with the bushing in jig 


!, and are made fast by screwing them 
ght together. Two slots are milled in 


ie outside of these collars to use with 


D 1e test tool made the same taper 
s the reamer, and having two witnes 
narks near the small end, to serve as a 
go nd a “not go” for the depth that 

e reamer is to cut [he lower mark 1s 
» just pass the edge of the hole ind th 


ipper mark is to not pass the edge. When 


aiming the holes in the shaft on which 
the work is to go, this test tool can be 
1sed, the marks to coincide with the edg 
f the shaft 
E E shows a gear in place ready to drill 
oe 


nd ream 


Tool for Boring Universal-joint 
Sockets 


[The radius tool illustrated herewith is 
used in borimg universal-joint sockets 
sed in automobile transmission frames 


ind can do good work either in a drill 
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press or in a screw machine large enough 
to carry it 

For the convenience of those who may 
wish to make a similar tool, details and 
dimensions are given. The plunger A car- 
ries the tool holdeg C with its tool point of 

16 round, high-speed steel, and also the 

rdened female center D in its lower end. 
[his is necessary so that the plunger A 
will not advance, but will allow the case 
to slide over it and force down the tool 


hardened plate 


holder C with the 
Case RB is driven by the Morse center 
shown, and drives 4 through the medium 
o* the key or feather G, which at the same 
time allows the case B to slide on it and 
lown the tool held in ¢ [his bores 
the socket to the radius of the distance 
between the tool point and the center of the 
screw on which it, the tool holder, swimgs. 
he hardened roller and plate allow an 
even, easy feed, with no tendency to 
tick R. H. MitcHeti 


Internal Grinding—Wet or Dry ? 


By all means dry! As for a number of 


years I had to keep a number of grind- 
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ing machines and about fifty internal 
grinding fixtures going on a product which 
required accurately ground holes, I think 
[ can give some reason in support of the 
above statement. My practice was to 
clamp the water pipe with a pet cock in 
the end to the top of the internal grinding 
fixture, rough out the holes dry, then turn 
the water on and cool them, fmishing up 
dry and using water only to reduce the 
temperature and keep it normal. 

If the conditions were the same in in- 
ternal as external grinding, water would 
be a very good thing; but they are as dif- 
ferent as it is possible to make them. In 
external grinding you have a large wheel 
mounted on an efficient spindle running 
in rigid bearings, a powerful drive, the 
point of contact of the wheel with the 
work relatively small, and the ground par 
ticles instantly washed away. In internal 
grinding you have a small wheel mounted 
on an extremely light and inefficient spin- 
dle and bearing, very poor driving power 
and a very large point of contact of the 
wheel with the work. A 1%-inch wheel 
in a 2-inch hole takes a much greater 
pressure to make it cut than a 12-inch 
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wheel of the same width of face against 
a 2-inch shaft. 

\lthough water is essential to good 
grinding, it certainly has a glazing ten- 
dency, and the very obect it accomplishes 
in external work—that of keeping down 
the heat—tends to make the particles cf 
steel harder to cut off. This is of nv zon- 
sequence at all on external work, as the 
mountings of the wheel and the work and 
the power available to drive them give a 
good margin to overcome this trifling 
drawback. When this extremely slight 
extra pressure is brought on the internal 
wheel spindle and bearings it is another 
matter, both as regards the amount of 
metal removed by a pass of the wheel 
through the work and the greatly in 
creased wear on spindle bearings and belt 
\ll of our grinders were run on piece 
work or a premium basis, and it was tried 
repeatedly wet and dry under all condi 
tions, and I am sure that with the fixtures 
now in use more efficient grinding can be 
done dry 

The fact remains, however, that 
all the internal-grinding fixtures yet 
built are only individually fit to do an oc 
casional job with and then take a good, 
long rest. When you run a number of 
machines on internal grinding day and 
right, month after month, it means a de- 
partment to make and maintain internal 
grinding fixtures. We used every kind 
that could be bought in stock, and de- 
signed and built, or had built, a score of 
other kinds using plain bearings, ball 
bearings, and roller bearings, even one 
with a system of oil pressure around the 
spindle. I think that the roar some of 
these freaks made is echoing yet. My 




















conclusion is that we have not yet any 
reason to find fault with the fixtures fur- 
nished by the regular manufacturers, and 
that the best fixture is the one most easily 
repaired and replaced. That of course 
cuts out anything but the plain bearing 
and spindle: Ball bearings do very well 
for a time on the larger sizes using a 
3- or 4-inch wheel, where the speed is 
more moderate; but on the small sizes, 
where the velocity of the supposedly roll- 
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ing balls is nearly as high as that of a 
bullet from a modern rifle, they are a fail- 
ure, and I do not mean some particular 
type of ball bearing, but all of them. Our 
proposition was hard enough to make it 
worth while to try everything which gave 
the slightest hope of keeping our internal- 
grinding wheels constantly throwing out 
sparks SPARKS 


A Recessing Tool for’ the 
Turret Lathe 


To cut a recess a in the casting show 
in Fig. 1, the tool in Fig. 2 was designed 








moved for grinding by removing screws G 
and H Notches in the cutter and slide 


keep the former from slipping when set in 


proper cutting position. The cap C acts 
is a pilot, and the distance from its fac 
{ the ter serves aS a gage 

With the stops on the ring and shank 
he who irrange n s q t erro 
proof GERALD 


Graduated Parallel Ruler 


. 
Che figure herewith shows a design for 
i graduated parallel ruler, which makes a 
very handy tool for the draftsman It 


will be seen that a bracket is attached to 


the bottom blade of the ruler, into which 
fit the scales Any scale can be used as 


they are inserted into the bracket anil 
fixed by a screw, which is shown in the 
‘enter of the bracket The top blade ts 
made twice the length of the bottom blade, 
so as to keep it always under the scale 
[The bottom blade is made a little thicker 
than the top blade, to allow the top blade 
to move freely under the scale A piece ‘3 
ittached to each scale at the top, the same 
thickness as the bottom blade, which 











GRADUATED PARALLEL RULER 


to fit in the turret of a hand machine, the 
tool posts being full. This recessing tool 
when made up produced good results, 


A is a steel shank over which are fitted 
the ring B and the cap C, which is hard- 











RECESSING TOOL FOR THE TURRET LATHE 


ened and ground and tee-slotted to receive 
the slide D, which carries the cutter E. 

A pin in the slide is engaged in the slot 
in ring B, the movement of the ring for 
ward or backward giving the slide a hori 
zontal motion. The spring held between 
two posts F, one in the cap and one in the 
slide, forces the slide back when the lever 
is released, bringing the cutter under 
cover, so that it clears when the tool is 
withdrawn. The cutter is readily re 


forms a bridge over the top blade when in 
use. It can be used by placing it against 
the T-square, or at any angle after the 
first line has been drawn. It will be found 
very useful where there are a lot of lines 
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to be drawn parallel to each other, as they 
will not require to be picked off with the 
pencil and scale before being drawn 

To use the ruler: if two or any number 
yf lines are to be drawn parallel to each 
ther, the ruler is placed against either the 
r square or any line that has ilready been 
drawn. The bottom blade is then pressed 
yn to the board, and the top blade opened 
ut to any dimension required, and presseJ 
+} 


down, while the next line is drawn. Any 
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number of lines up to 4 inches can be 
drawn without moving the bottom blade. 


England. A. 5. We. 


Pouring Babbitt—Getting a Rod 
out of a Crosshead—Blowing 
out a Piston 





The boss had put a couple of boys to 
babbitt some boxes. They had a great 
deal of trouble to get the babbitt to run. 
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GETTING THE ROD OUT 


They tried the babbitt at all temperatures, 
from just melted, to red hot. They heated 
the mandrel and boxes. They poured fast 
and poured slow, but failed to get a good 
box. Then the boss tried one and when 
he opened the box it proved to be a fine 
job; the babbitt had run perfectly. Af- 
ter showing it to the boys, who were very 
much surprised, he said; “It is all in 
knowing the trick. The trick in this case 
is getting another kind of babbitt It 
would be a good trick for the buyer to buy 


another kind of babbitt 


TAKING Out A CROSSHEAD 


We had a rod to take out of a cross 
head [There was no chance to drive a 
wedge between the pin and the end of 
the rod, the usual way; and to drive the 
crosshead off would batter up the boss 
until it would look like sin. After some 
study I hit upon the plan shown in the 
illustration which almost explains itself 
The block B is dropped in place and the 
key, bearing on this, drives out the rod 

[he piston in the air hammer stuck 
In this hammer there is no way to get be 
hind the piston to drive it out. The “all 
around man” tried jolting it on the floor, 
then on a chunk of lead. He pumped the 
air up to 200 pounds and used it in con 
nection with the jolting. He could move 
the piston, but come out it would not. It 
appeared that he was up against it proper 
They needed the hammer very much and 
to send it to the factory would consume 
several days 

Finally he hit on a plan that fetched it 
and that may interest other “all-arounds.” 
He remembered his boyhood days and 
concluded to shoot it out. He drove the 
piston nearly back; took out the throttle 
and main valves, and filled the chambers 
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with asbestos; took out the auxiliary 
valve which opens just back of the piston; 
then he filled up the space with gun- 
powder. He bought a package of fire 
crackers and pulled the fuse out of one, 
and inserted it in the small exhaust port; 
took the hammer out behind the shop, laid 
it on a couple of blocks, and pointed it at 
a block of wood; touched off the fuse and 
ran. It fetched the piston and did not 
damagé the hammer either. 

Sometimes it is very difficult to inset the 
nipple in air-brake hose. Often these nip 
ples are a piece of common pipe. Take 
the job to a fire and heat the nipple to a 
blue heat, and it can be inserted very 
éasily. Have a bucket of water handy to 
immerse the end in as quickly as possible, 
so as not to spoil the hose. I always do 
this job near the slack tub 

W. A. Bricur. 





A Tool that Failed to Work 


There are supposedly very few tools and 
fixtures described on these pages but that 
will perform the functions for which they 
are designed. I have often thought that 
if some of the failures were described 
more frequently, some great and good les- 
sons could be learned therefrom. I am 
not actuated by any feeling of pride in de- 
scribing this failure, but hope it may help 
some pencil-pusher when he may have a 
similar tool to make 

We had a job of undercutting to do on a 
piece we manufacture, and I had already 
designed a tool that did this operation un 
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to be operated while in motion; that is, 
the throwing out of the tool into the work 
and the withdrawing of it again were done 
while the spindle of the machine was turn- 
ing—the spindle revolved very slowly. A 
reference to the drawing shows a shank 
F made of machine steel. This was made 
to fit the “ball chuck.” The member E is 
of tool steel, and carries on its lower end 
the tool C, shown plainly in the section 
and plan. The flat-head screw D retains 
the same on the member E. 

Now a study of the plan shows the tool 
at rest or out of working position, and it 
was supposed to move in the direction of 
the arrow, by the turning of the worm 
screw G, around toward the shoulder /, 
until the stop nuts H came in contact with 
the retaining member J. 

Perhaps you have already seen that the 
tool would not budge, not in a thousand 
years, if it depended on this screw G to 
turn it, because the screw simply trav- 
eled in or out without any power what- 
ever to move E, Simple, isn’t it? , 

Some tools look like non-producers on 
paper, and they fool us and exceed our 
fondest hopes. Others look good to us 
until the finishing touches are put on—then 
we swallow hard, take another hitch and 
try again. 

By substituting a stationary worm in the 
place of the member G, this tool was made 
to perform its functions; but it was not sc 
good a tool as the first design. 

CARROLL ASHLEY. 





Annealing and Hardening High- 
speed Steel 


After reading S. I. W.’s experience with 


high-speed steel at page 61, I offer a few“ 


suggestions, for I fear he has lost some 
more taps, and possibly a few dies, or even 
had the shop tender take all of his high- 
speed steel to the scrap pile, 

High-speed steel can be put in the fur- 
nace and heated for an hour and it may be 














LETAILS OF THE TOOL 


til the cutter blade was worn out, after 
which it had to be renewed by making a 
whole new blade. This was a costly job 
to do, hence I bethought me of this “fail- 
ure,” where the cutter could be removed 
and replaced at small cost and with no 
outlay of time 

In the first place, the tool was designed 


Section through A-A 


THAT FAILED TO WORK 


soft or it may not; for it must be handled 
properly, and if you have not had much 
experience, order a bar for that purpose; 
it will be the most valuable of any bar 
of steel you ever had. Why take a piece 
of steel that is intended for a tool, and 
experiment with that? Be sure you have 
learned how to anneal before you try to 
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anneal a piece intended for a tool. The 
manufacturer of today is looking for the 
most modern machinery, the best tool- 
maker and machinist, but in his hardening 
department you find a blacksmith forge 
with a blacksmith or tool dresser to do 
the hardening. There is not a man in the 
employ of a tool shop who can make or 
save the money that a tool-hardener can. 

Some men think, because they can hard 
en a drill, a lathe tool, a tap, and even a 
few small dies, that they are ready for any 
kind of a tool. A tool-hardener must 
know what is in the inside of his die or 
tool, and must know what is required of a 
tool. 


How to ANNEAL 

High-speed steel is annealed by heating, 
not by cooling. It does not require more 
than 12 hours for a piece of 2'%4x10 inches 
to cool. There are a great many ways 
that this steel can be annealed, but in 
stead of a crucible, get a cast-iron box and 
some cast-iron shavings from your planer 
or lathe and pack your work in this, If 
you have not got the shavings or box, take 
a gas pipe and pack the work in charcoal; 
or use ashes, dirt, clay—anything that will 
not burn on the work to be annealed. 
Heat it for 7 hours, running the heat as 
high as 800 degrees Centigrade; hold it at 
this point at least 5 hours, then raise the 
heat to goo degrees Centigrade (cherry 
red); shut off your fire, and close your 
furnace door; take out the steel after 12 
hours. 


HARDENING HIGH-SPEED STEEL 

Now, as to the hardening of high-speed 
steel. Do not use borax or cyanide or 
anything else. High-speed steel does not 
get hard by cooling the steel; it gets hard 
because it is heated to the proper heat. 
You can use a pound of coal oil and Io 
pounds of borax and 5 pounds of cyanide 
on any tool you please; but if you g-i the 
proper heat and then throw the tool at the 
apprentice boy, or throw it in fish oii («s 
you ought to do for fear of hurting ti 
boy or the tool), you will find that all you 
compounds for cooling high-speed steel 
are a mere expense and an injury to the 
tools, 

The tool receiving the proper heat will 
do what is required of steel of this kind, 
regardless of the cooling. It is possible 
and practical to make any kind of a tool, 
used in the manufacturing line, of high- 
speed steel so that it can be hardened and 
strengthened with ease, the same as carbon 
steel, It is also practical to make finishing 
tools of high-speed steel, as well as to make 
the cutting edge of some tools high-speed 
steel and the other part common steel, 
welded to the high speed. These tools are 
difficult to harden, but it can be done with 
care and with paying results 

I have been doing nothing but harden- 
ing tools for years. I love my work, 
and do not like to see good steel and hard 
work go to the scrap pile, and have it said 
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that it was the fault of the steel. My ex- 
perience has taught me that there is not 
one bar out of 5000 bars of steel that the 
steel-maker should replace 

C. U. Scort. 





Drawing Square Rod 


In a prominent factory, bright machine 
steel 0.11 inch square was wanting in the 
screw department to make small set 
screws; also to try a new screw machine 
for the manufacturing of parts, about 100 
feet being required for a trial. This being 
an odd size the manufacturers of such 
stock could not make it within three 
months’ time, owing to orders ahead. 

Our round machine-steel list was com- 
plete, at most every size one could wish 
for. 

Acting in the capacity of assistant or 
working foreman of the tool department, ! 
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DRAWING SQUARE ROD 


had orders to produce 100 feet 0.11 square 
A number of suggestions were offered, 
such as slitting sheet metal of the right 
thickness on the milling machine, swedg 


ing die, and rolling After several trials 


of the different methods advanced it 
looked like a long row to hoe. We had 
plenty of different size round stock. Why 
not make a drawing die and draw it on the 
planer? 

A flat piece of Firth-Sterling die steel 
14x2 inches by 3 feet, was selected, and a 
hole drilled at either end, the diameter 
smaller than 0.11, A ™%-inch drill was run 
in about half way to save filing. Two 
short broaches were made 1% inches long, 
one 0.108 square, the other 0.116, with 
teeth filed for cutting, and tempered. This 
allowed 0.002 to finish after the broach 
had been forced through the die 

The mouth of the die should be rounded, 
as shown, so the stock will draw easily 
Harden glass hard, removing only the 
strain; polish with pine stick, oil, and 
powdered emery; thus you will have a 

reaking down die at one end, and a fin 
isher at the other 

Clamp a milling vise on the extreme 
rear end of the planer bed with the die 





in the vise, the large or roughing end of 
the die up. The end of the stock is filed 
so it will pass through the die and fasten 
to the planer tool. Start up the planer, 
letting the stock pass through the die. 
When it is all broken down, turn the other 
end of the die up and finish. If the die is 
glass hard, the stock will not vary 0.0002 
in 100 feet 

I started with round stock 0.14 diame- 
ter; it left a small round corner, just 
enough to save burring. The first time it 
was run through, a 6-foot piece stretched 
18 inches; the second draw stretched 1 
six inches more. So taking this as a basis 
a piece 4% feet long, when trimmed, 
would give about 6-foot lengths 

About five hours were required to make 
the broaches, filing and hardening the die. 

The same length of time was consumed 
in drawing out the stock, with the aid of 
an apprentice boy to clamp and oil the 


stock passing through the die. BARNIE 





Floating Reamer for Turret Lathe 


For very accurate work the floating 
reamer has come to be the standard. Here 
is one I have used very successfully on 2 
Jones & Lamson turret 

The reamer is flat, turned between cen- 
ters, and held loosely in a_ holder, as 
shown, against a center at the back end. 
It has a pin through it at b, which fits into 
a recess in the sides of the holder to pre- 
vent turning 

The nut a has slotted sides which pass 
over the point of the reamer and hold it 
n place ty turning the slots at right 
angles to the pin it is made to hold firmly 
against an outward pull, as in withdraw- 
ing from the work 
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FLOATING REAMER FOR TURRET WORK 


This is the joint design of our fore- 

man, H. H. Segner, and myself, 
W. E. Ficxes 

The report of the president and treas- 
urer of the Massachusetts Institute of 
Technology contains also the reports of 
the various departments of the institute, 
among which it is interesting to notice a 
30-page report on the leading European 
schools of naval architecture. Recom- 
mendation is made for the establishment 
at the institute of a towing tank or exper- 
imental-model basin. The number of stu 
dents during the year was 1397, a decrease 
of 69 from the previous year. The in- 
structing staff numbered 191, excluding 


research associates, assistants, etc 
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The Condition of the Patent 
Office 


In connection with the recent report of 
the commissioner of patents, showing the 
excellent condition of the work gn the 
United States Patent Office, all patent 
practitioners are apparently not entirely 
in accord with the statements of Park 


‘Benjamin, published on page 753, Vol. 29, 


Part 2. Francis H. Richards, the well 
known mechanical engineer and patent ex 
pert of New York City, tells us that he 
does not agree with Mr. Benjamin that the 
condition of the work in the office war- 
rants criticism. It is probably true that 
at times the actions of the office are not 
such as an attorney would like. This may 
be due to the mode of prosecution by the 
attorney himself, the way he prepares his 
case, or to the fact that he may not view 
the prior art cited as the office does. It is 
probably true that at times an attorney re- 
ceives what might be considered an un- 
satisfactory action, but this is not, ac- 
cording to Mr. Richards, the rule, but the 
exception. 

In view of several recently published 
criticisms of the work of the office, Ches- 
ter A. Weed, a patent lawyer, who has 
been for many years chief counsel in the 
office of Mr. Richards, states that he is in 
a position to know how the present im 
provement was brought about, and that 
the entire credit for this improvement is 
due to officials of the patent office, and 
he believes that the commissioner of ‘pat 
ents should have the credit to which he is 
justly entitled for this excellent condition 
of the work, which in Mr. Weed’s expe- 
rience of some twenty years has never 
before existed in the office, considering the 
average daily number of patent applica- 
tions filed 

The first criticism referred to appeared 
in one of the New York papers under date 
of September 1, 1906. For some months 
prior to that date, however, the present 
commissioner of patents had been endeav 
oring to work out some method for factl- 
itating the work of the office and bringing 
it up to date; and long before September 
21 the commissioner was carefully consid- 
ering the advisability of appointing a com- 
mittee to formulate a plan of bringing, and 
if possible, keeping, the work of the office 
up to date, and on September 19 he ap 
pointed a committee composed of a num- 
ber of the principal examiners of the 
office to consider and suggest a plan to 
better the condition of the work of ths 
fice. This committee formulated a plan 
ind it was immediately put into opera 
tion by the commissioner. - As the result 
of the appointment of this committee; of 
the adoption of the plan suggested by it; 
of the codperation of the examining corps 
with the committee, and with the com 
missioner; and of the manner in which 
the commissioner, the helmsman as it 


were, has kept in touch not merely with 
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the work of the divisions of the office, but 
with the work of each examiner, the work 
of the office has been brought up in such 
manner that instead of waiting, after an 
application for a patent was filed, some 
five, six, seven, or even eleven months for 
official action thereon, as was the case a 
year ago, such official action is made 
nearly all of the divisions of the o 
within one to three weeks, and at the 
outside within four weeks; and the ac 
tions most certainly compare favorably 
with those of a year ago and are with bu 
minor exceptions satisfactory. For in 
stance, a year ago, a case filed in one d: 
vision on May 4, 1905, received action 
nearly nine months later, or on January 
30, 1906. Recently a case filed in this 
same division on December 31, 1906, re 
ceived action on January 8, 1907, about 
four weeks later, instead of nearly nine 
months. 

The present commissioner has person 
ally worked out a scheme whereby he is 
not merely in touch with the condition of 
the work in each division of the examin- 
ing corps, but is acquainted with the 
standing of each examiner's desk in the 
office, as to the number of cases on his 
desk awaiting action, the number acted 
upon during the current week, and the 


in 
ce 


number remaining unacted upon during 
such week; and when it is remembered 
that there are 39 divisions, with approx- 
imately six examining desks in each di 
vision, or a total of 234, each having 
weekly from a half dozen to many dozens 
of cases on it, some divisions having many 
hundreds of cases awaiting action, some 
appreciation can be had of the vast amount 
of work involved in perfecting such a 
scheme, and in adopting and carrying out 
any plan which would bring and keep the 
office up to date in its work. 

The weekly number of applications 
ing filed is, however, on the increase and 
not on the decrease, and Congress can 
very materially assist in keeping up this 
excellent condition of the work by giving 
is careful consideration to and passing 
the bills now before it, having the approval 
of the Patent Law Association. The ‘num 
ber of the examining corps in the patent 
office should be yearly increased, and the 
salaries of the examining corps, as well as 
of those officials who have a quasi-judicial 
position, should be materially increased, .o 
the end that experienced men may be re- 
tained in these most important positions. 
More pay from the outside is frequently 
severing the connection of these men 
with the office. This alone is believed to 
be one of the material factors in delay- 
ing the work of the office and causing it 
at times to fall behind 

It is to the interest of inventors that 
these measures should be passed. As was 
stated in a report of a special committee 
of the Patent Law Association, of Wash 
ington, under date of November 1, 1906: 

“The inventors of the United States are 


not asking any favors, In the fiscal yeas 


AAs 


me ay 
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ending June 30, 1906, they have put in: 
the United States Treasury a profit or sur 
plus of receipts over expenditures of the 
patent office amounting to $275,148, and 
since 1837 there has been covered int 
the United States Treasury over six mil 
lion dollars derived from the same 


source.’ 


Tariff Relations with Germany 


; 

Che following very recent official state 
ment upon the question of our tariff rela 
tions with Germany may not be without 
interest at this time. It may be remem 
bered that a resolution was offered in the 
House a short time ago calling upon the 
President for information as to what ar 
rangements have been entered into be 
tween the United States and Germany af 
fecting the tariff and what. negotiations 
have taken place between the two coun 
tries on the subject. The resolution has 
been reported back to the House with the 
recommendation that it be not passed and 
this step is taken because of a commun: 
cation received from Secretary Root, sug 
gesting that he does not think it would hx 
wise for the House to call for this infor 
mation at this time. He states further 
that no agreements have been made be- 


} 


tween this country and Germany since the 


modus vivendi established last year, and 
communicated at that time to Congress 
As matters now stand the maximum 
tariff will take effect as against imports 
from this country on June 30 next, unless 
something is done to prevent it, b 


7 
gives it as his opinion that it would not 


he compatible with the public interests at 
present to make public any of the papers 


involved ‘n this negotiation 





Eight cylinders on two wheels appears 
now to be the motorcycle record, this be 
ing a forty-horse-power machine taken to 
the Florida speed carnival. The cylinders 
are arranged in pairs at angles of 45 de 
grees each side of a central vertical plane 
the transmission being through a longi 
tudinal shaft and bevel gears. The length 
of the wheel-base and of the handle-bars 
is pretty big. It was soon disabled, in fact 
before it did anything worth mentioning 
A two-cylinder 14-horse-power machin: 
cut the motorcycle record for the mile to 
44 2/5 seconds, flying start, straightaway, 


not in competition 





lhe Ejiffel tower seems to be quite 
standing problem to the French. Last 
year we were informed of the extension 
of its term of life for some years; 
latest bulletin states that it has been d 
cided to make it a permanent part of 
army wireless telegraph system From 
the tower, at a hight of 900 feet, com 
1 
i 


munication has been held by radioteleg 


raphy with Berlin and with London 
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NEW TOOLS AND MACHINE SHOP 
APPLIANCES 


LARGE Power Press mches lhe frame is a single casting, 
back weighing 29,000 pounds The clutch 


mechanism is of the three-engagement, 


\ large double-pitman doubk 
geared motor-driven press of a new size, 
designed for the hot pressing and forming automatic-block type, with gravity releas 
of couplings for oil pipes and similar ™s mechanism Che motor, which ts 20 


work, as well as for cold pressing, is |orse-power, can be partly seen in the pic 


ture to the rear on the right side of the 





machine. The ratio of the gearing 1s 30:1; 
the large gear is 85 inches diameter by 
12 inches face; from its top to the floor 
the hight is 11 feet 8&8 inches The ma 
chine has a total weight of 73,500 pounds ; 
it is designated size No. 96% by the build 
ers, the Toledo Machine and Tool Com 
pany, Toledo, Ohio 

\ GRINDING AND POLISHING MACHINI 

[he illustrations show a grinding and 
polishing machine in which there are no 
overhead belts or shafts to interfere with 
the handling of the work 

As is readily seen, there is but one beit 
used, which ntirely inclosed and out 
of the way of dust and dirt The belt can 
be thrown off or on instantly 


By lifting the toggle lever, shown in Fig 











1, the hinged top, which carries the bear 
ings, hood, flanged sides and apron, is 
dropped so that the belt is cleat of tl 
driving pull m the shaft beneath the 
floor, as shown in Fig, 2 
When work such as sadirons is handle:t | 
LARGE POWER PRESS ; ' ; 
ma lever under the wheel, exerting gt 
shown by the illustration herewith Che ipward pressure, an up-stop is provided to 
distance between uprights is 61 inches, ck the top | 
and the bed is 48 inches from front t These grinding and polishing machines 


hack The stroke or slide motion is & ire made by the New Britain Machin 


inches and the adjustment of the slide 4 Company, New Britain, Com 
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An OIL GAGE 

The illustration shows an oil gage for 
use on dynamos and other machinery hav- 
ing self-oiling journal boxes. 

The gage glass A is protected by a me- 
tallic shield B, free to turn, having two 
oblong slots, through which the hight of 
oil can be seen. The glass is easily 
cleaned by placing a piece of waste against 
the glass tube and revolving it with the 
shield. ‘The fact that the shield can be 
revolved makes it possible to observe the 
hight of oil in the gage from any point, 
by simply turning the shield until the 
glass can be seen through one of the slots. 

Turning the ground key located in the 
bibb-nose body by means of the small 
handle C attached directly below the 
shield makes it possible to drain the 
shield independently of the journal-box 
oil receptacle; or, by turning the key in 
the opposite direction, both the gage and 
the oil receptacle can be drained sy 
placing the handle parallel with the bibb 
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AN OIL GAGI 


nose drain, the gage can be made to regis 
ter the amount of oil in the journal-box 
oil receptacle, and the drain is closed. It 
will therefore be seen, that, should th 
gage glass be broken, the oil can be 
drained therefrom, without necessitating 
the drainage of the oil from the journal 
box oil receptacle, and the glass can im 
mediately be replaced. 

A wrench applied to the small hexag 
onal nut at the top of the gage makes it 
possible to remove the gage glass, as it 
and the shield are held in place by a rod 
running through the center of the gage 
and screwed into the key. 

The gage is known as the “Triplex,” 
and is manufactured by the Lunkenhei 
mer Company, Cincinnati, Ohio. 





The Keuffel & Esser Company, of New 
York, has acquired from the Spaulding 
Print Paper Company, of Boston, all 
right for the manufacture and sale of the 
Federal blue-printing machine which was 
illustrated in our columns at page 36, Vol. 
28, Part 1. 
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Users of tracing cloth, many of whom 
are among our readers, will be interested 
to know that an American company, 
known as the American Tracing Cloth 
Company, with offices at No. 11 Broad- 
way, and with a manufacturing plant at 
Paterson, N. J., has prepared for manu- 
facturing a very high-grade tracing cloth. 
It has been necessary heretofore to im- 
port such cloth from Europe. 





The Schellenbach & Darling Tool Com- 
pany, Cincinnati, Ohio has recently made 
made some unusually large reamers. The 
bodies of these reamers are made from 
steel forgings. There are six reamers in 
all, from 73% inches to 12 inches diam- 
eter inclusive. The arbor holes in them 
vary from four inches for the smallest to 
five inches for the largest. Apart from 
their unusual size these reamers are in 
other respects standard goods. The weight 
of the six reamers is about 1000 pounds. 





New Publications 


“Principes de la Construction des Ma 
chines-Outils.” By Jules Merlot. 646 pp., 
73¢x107% in.; 987 illustrations. Librairie 
Polytechnique, Ch. Béranger, Editeur; 
Paris and Liége. Price, 40 francs. 

Though machine design, in the usual 
sense of instructions and formulas for de 
signing parts for strength and wear, do 
not, with a few exceptions, form any part 
of this book, it will probably be of more 
use to students of machine-tool design 
than to any. other single class. Certain 
elements of machines are in the beginning 
discussed without very much elaboration, 
and then the different kinds of machines 
are taken up separately and their gen- 
eral principles discussed and illustrated by 
one or more specimens of each type. Cata 
log cuts predominate, and we presume as 
a set-off to this fact the names of the 
makers of the tools are not given, which 
is sometimes to be regretted. In the early 
portion of the book are treated such sub 
jects as fastenings, bearings, slides, and 
organs for the transmission of movement, 
in which discussion is given of the effici- 
ency of screw and nut mechanism; fric- 
tion wheels, and gears, in which, however, 
there is none of the usual matter regard 
ing forms and proportions of teeth, al- 
though we find some formulas for the size 
of arms. The subject of belt shippers is 
given a fairly complete treatment; in the 
chapter on mechanism for varying speeds, 
we find the means of figuring the lengths 
of open and crossed belts for cone pulleys, 
by trigonometry. The subject of cutting 
tools is introduced by an analysis by 
trigonometry of the forces acting upon 
them; this is followed by thie subjects of 
processes of making tools, hardening, 
tempering and grinding, special steels, 
form of tools, cutting speeds, etc. In the 
chapter on generalities concerning the 
construction of machine tools, we find 
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arguments in favor of machines as simple 
as possible, not requiring high-priced and 
extra intelligent operatives to handle them ; 
and the author deprecates the use of ma- 
chines, as he says, “so called adapted to 
everything, but ordinarily not good for 
much.” The subject of power absorbed 
by machine tools is developed on the basis 
of the formulas arrived at in the part 
treating of cutting tools’) Some very sen- 
sible remarks are given about the propor- 
tioning of parts of machine tools; for in- 
stance, after referring to the fact that the 
sizes of certain parts, such as diameters 
of pulleys, can be determined exactly by 
calculation, other parts are determined ap- 
proximately by the application of the 
formulas of the strength of materials, 
while the greater number of elements are 
determined by comparison, or by formulas 
derived by each constructor as the result 
of experience; considerations of molding, 
forging, or other processes of manufact- 
ure also having a strong influence upon 


design. 





We have received a very interesting ad- 
dress delivered by V. Karapetoff before 
the New York Electrical Society on The 
Human Side of the Engineering Profes- 
sion, and dealing with the ethics of en- 
gineering and the ideals which the engin- 
eer should keep before him. The address 
is published by the author at Ithaca, N.Y. 





It makes a _ beautiful experiment to 
watch the alternate flashes in a mercury- 
arc converter at work, with the aid of a 
stroboscopic disk. A disk with a hole in 
it is interposed between the converter and 
the observer, and is driven by a motor. 
The speed of the motor must be controlled 
so that the disk is almost in synchronism 
with the alternations of current supplied 
to the mercury arc. At exact synchron- 
ism the flashes at one anode will be seen 
apparently sustained, like an arc lamp. At 
a speed slightly below synchronism, the 
flash is seen slowly to leave one anode, 
run down that side, contract into the cath 
ode, run up the other side and catch on 
to the other anoue, the seizure of the latter 
being completed before the release of the 
former is over. The handing over of the 
arc from’ one anode to the other, which 
may actually occupy one two-hundredth 
part of a second, is thus drawn out strob- 
oscopically te many seconds.—Electrical 
World 





The multiplication of cylinders in the 
internal-combustion engine continues to 
go on. The six-cylinder motor car was 
quite in evidence at the recent automo- 
bile show in New York. We referred at 
page 97, Vol. 29, Part 2, to a 16-cylinder 
engine, but this record is far surpassed by 
a 24-cylinder Antoinette boat engine at 
the Paris show; its rated horse-power is 
360, and its weight 1320 Ilb., so that the 
weight per horse-power is about 3.6 
pounds 
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Calipers and the Art of Calipering 


What It Means To Work To One Thousandth Of An _ Inch. 
The Tools To Do It and Examples Of How It Is Done. 





BY 


supplement we have selected from the 
files of the AMERICAN MACHINIST certal 
contributed and editorial articles dealing 
with various phases of the extensive sub 
ject of “calipers and calipering.” Certain 
of these articles are reprinted in the fol- 
lowing pages substantially in their orig- 
inal form; others are abstracted with suf 
ficient fullness to cover the essential 
points brought out by their authors. So 
far as practicable this material has been 
classified and grouped under distinctive 


heads 








Hit VOLU TION I 


\mong those from whose contribu 
tions to our columns selections hav 
been made are the following Daniel 
\damson, Walter Cantelo, J. H. Dun 
bar, W D. Forbes, S W Goodyear, 
Henry Hess, E. R. Markham, John Rid 


dell, William S. Rowell, Tames W. See 


(“Chordal”’), Professor Sweet, Oberlin 


Smith, John Slocomb, George F. Sum 


mers, P. V. Vernon, Prof. J. J. Wilmore 


FRANK A 


In the preparation of material for this Evolution of the Spring Caliper 





Some Interesting Particulars Re- 
garding this Tool, as Related 
by a Former Foreman of 


a Small Tool Shop 


\ number of imeidents and changes 
that have taken place in the evolution of 
the spring caliper may be of interest to 
AMERICAN MACHINIST readers 

The J. Stevens Company—afterward 
the J Stevens Arms and Tool Company 











HE SPRING CALIPI 
ft Chicopee Fall nanutfactured tor ve 
spring caliper patterned after the Eng 
lish tools which were sold in this country 
as the “Stubbs” calipers 
EARLY METHODS A HE STEVENS SHOPS 
I can remember as a boy 6 years of age 


going into their blacksmith shop and 


watching Grandpa Spalding—as he was 
known to the village boys—forging cali 
pers and dividers. The legs and bow wet 





STANLEY 


cit \ be s 1 DY glance at Fig 
I, in one pie here was at this time no 
irop or power hammer in the shop; a 


drawing of stock was done with hamme: 
ind sledge, and the shapes were produced 


ind tools and forms rigged 


ip as jumpers The calipers, after being 

forged, were sent to the machine shop to 
ive the necessarv machine work don 

on them, after which thev were returned 
» the blacksmith shop to be hardened and 


tempered. Little did I think as a lad of 
6 years that 21 years after | should have 
charge of making this very caliper in this 


shop but | am getting ahead of my story 


HELICAL COIL SPRING CALIPER 
\fter manufacturing this caliper fort 
many years, the company put on the mar 
ket what was known as their patent heli 


cal coil spring caliper, a sketch of which 


is given in Fig. 2 1] was made from 
steel wire; the spring w coiled and the 
legs flattened and bent to shape It was 
nec iry to cut t rly the enti 
leneth of the ew ( i it id 
each end t] tw iry, as tl 
crew had ddle t eg This to 
ever met tl ti f the nn 
pany i ( f the cal pet 
' it N 
\bout ear 1878 Charl P. Fay 
king ipprentice for bov« 
! t ( 1, invented and had pat 
’ 1 1D the tors hown in [a 
He afterward sold the patent right to 
Mr. Hyde, of Springfield, Mass.; it 
vas | \ the Hyde patent screw 
iliper he operation of the caliper will 
be seen by a glance at the illustration 
lwo 1 ) vhi \ inserted 1 
the cross-bar a kept the legs against thi 
crews shown at each end of the bar; but 
is there w no provision for taking up 
wear in the joint r back lash in the 
crew popu ty tf this tool was 
hort-lived 
} H E Be PEI 
Shortly af this Mr. ] We d and 
id patented a d ible bow caliper 
vhich differed the Pond caliper made 
\\ \ piace ! 
ibove the joint of the caliper and opened 
by mpressing tl ipper end of the 
£ 1 \\ vu j \ the pt ll 
I ] | v k p ‘ yet l hat 
was 1 f f Nn was a pin 
ting in a mi-circular shaped slot an 
each leg. An id f the fulcrum pin—or 
joint stud given in Fig. 5, which also 
shows w of the legs and slot to re 











a: Che ile il at Es BE Ree oo Re 


-~ Pe es 


eive the pin. Mr. Fay started the man 
ifacture of this caliper in Springfield, 
Mass., in 1885. I went to work for him in 
the fall of the same year, and shortly af 
terward was appointed foreman of his 
shop 
QUICK-ADJUSTING NUT 

During the summer of 1886 he placed 
on the market a cheaper form of his cali- 
per and divider, known as the “Yankee ;” 
his object in making this caliper was to 
meet the cheaper forms of goods sent to 
this country from Germany 

[he quick-adjusting nut put on the Fay 
caliper and divider, and on the Yankee, 


when ordered, is shown in Fig. 6, This 


nut, after being made to shape and drilled 
and tapped in the screw machine, was 
placed in a jig and hollow milled on two 
opposite sides to receive a ring After 
the hole in the small end of the nut had 
been elongated, it was sawed in two and 


; 


end iO close in 


filed, to allow the small 
order to open the opposite end that con- 
tained the thread, and to release it from 
the screw; a ring was soldered in oppo 
site sides of each part of the nut, which 
was then put together and polished 

OTHER RAPID ADJUSTMENTS 


At some time previous to the putting 
of the Fay quick-adjusting nut on the 
market, the nut shown in Fig. 7 was 

\t about this time 


| cannot recall the precise date—another 


brought to our notice 


form of quick-adjusting nut, known as 
the Richardson rapid nut, was added to 
the list, and was used by the Stevens com 
pany in connection with their calipers, 
when ordered 

In 1887 I accepted a position with the 
J. Stevens Arms and Tool Company, in 
charge of their fine-tool department. They 


had viously brought out a detachable 
bow per, whose legs were joined to 
gether means of a half-and-half joint, 


connected with the legs be- 


the bow . 
ldw the joint and operated similarly to the 
Pond caliper bow. Fig. 8 shows the joint 
and bow Shortly after, the joint was 
changed and a compression bow substi 
tuted for the bow formerly used, on ac 
count of the possibility of getting a much 
evener tension. The form of quick-ad 


justing nut then used by them is shown in 


FURTHER CHANGES 


They afterward put on the market a 
cheaper form of caliper, known as the 
Leader. They continued to manufacture 


the solid forged caliper up to the time | 


left their employ 1 1895, but on a veri 
sma scale, as the detachable ww goods 
rave much better satisfaction, and the ten 


mn of the bow was much evener, especia 


ly on the large sizes 


In 1887 L. S. Starrett, cf Athol, Mass., 


bought out the Fay and Yankee caliper 
and divider, and with some slight im 


provements is manufacturing them now 
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SOME GAGING AND MEASURING 
METHODS IN AMERICAN 


AND BRITISH SHOPS 





Large Micrometers and Other Calipers—Their Use by Inspectors and Machinists 


—Gaging Big Work 





[he basis of all shop gaging done at 
the works of the Westinghouse Machine 
Company, in East Pittsburg, Penn., is an 
eight-foot Pratt & Whitney measuring 
machine with which standard exact inch- 
rod gages have been made as required un 


t the works have a compl te set of whole 








screw, but otherwise they are of everyday 
workmanship. The anvil screw has con- 
siderable range of adjustment and the cali- 
pers shown as having an I|-beam section of 
voke, which form a set by themselves, give 
thus a range from 10 to 40 inches by the 


following intervals: 

















FIG. 10. INSPECTOR’S SET 


ire used for adjusting caliper gages, 
shown 1n Fig. 10, all of which, except the 
micrometer heads, are home made 
RANGE OF THE CALIPERS 
In making these calipers a good deal of 
care is given to obtaining exact alinement 


of the micrometer heads, and the anvil 





OF GAGES AND CALIPERS 


No Inches 


I 1Oo—I4 
2 14—18 
3 18—22 
} 22—20 
5 > 30 
6 20 5 
7 35— 40 
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SOME FEATURES OF CONSTRUCTION 
The anvil screws have bastard threads, 
10 per inch, though Mr. Thomas, to whom 
these gages are due, thinks that were he 
to make the set again he would make ths 
pitch 20 per inch instead of 10. As these 
screws are used only for adjusting the in 


struments so that the micrometer heads 
will read zero for even inches, they arc 
of ordinary lathe-cut accuracy only. The 
holes in the yoke ends for these screws 
are not threaded, but are bored a nea 


sliding fit, the nuts being half nuts only 


AMERICAN MACHINIST 
[he largest frame weighs nly nine 
pounds and the smallest but 2 

For delicacy of action a caliper gage 
must, of course, be stiff. When made of 


steel or iron, however, increase in capacity 
nvolves rapid increase f weight and, 
while the stiffness is a mnecessity, the 
weight is objectionable because it dulls 
+} 


he sense of touch 
INSTRUMENTS EASY TO HANDLE 


The lightness of these instruments 1s 


such that the largest sizes m i\ be handled 
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FIG, II. ADJUSTING A LARGE MICROMETER CALIPER 


and arranged to be clamped to the screws 
ir quickly disengaged by turning a nurles 
nut recessed into and projecting through 
the web of the I-section. This, of course, 
saves a lot of traversing of the screw 
when it has to be moved a considerabie 
distance 
LIGHT YOKES 

Che yokes are made of zinc aluminum 
illoy, and are*surprisingly light. The mix 
ture is of 30 parts zinc to 70 aluminum, 
ind the castings were made in the brass 
iculty 


foundry of the works without dif 


by one man with perfect ease, and, in con- 
nection with the appliances to be described, 
the gaging of the largest shafts is done by 
me man and, of course, with far greater 
satisfaction than would be possible with 
two men on opposite sides of the shaft be- 


ng gaged Those whose experience is 
limited to caliper gages of steel or iron 
can hardly apprecia‘e the advantage which 
decreased weight gives. The calipers ar 
handled with one hand and the contact of 


the measuring points with the piece being 


¥ ’ : | he *y - " *) 
engaged is felt with the same de icy and 
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certainty that is customary with smaller 


MEANS OF ADJUSTMENT 

Che method of using these instruments 
is unique and is shown in Figs. 11 and 12 
Fig. 11 shows Mr. Thomas in the act of 
adjusting the largest caliper. An end 
measure rod surrounded by a wood case 
is shown supported in a vertical position 
by a stand having a heavy base. Clamped 
to the upright of the stand is a support for 
two helical springs, which support a stir 
rup having a hole through its cente 
through which the anvil screw of the cali 
per is passed. The springs hold the anvil 
screw in gentle contact with the lower end 


of the end-measut d, which in thi 


SETTING THE MICROMETER 

By adjusting the anvil screw the mi 
crometer head is quickly made to read zero 
when the micrometer-head screw contacts 
with the upper end of the end-measure rod 
Should the desired size be a few thou 
sandths above the even-inch dimension 
for a force fit, or a few thousandths below 
for a running fit, or should it be desired 
to add any fraction of an inch to th 
length of the end-measure rod, the re 
quired amount is added by the gradua 
tions of the micrometer head, when, afte 
clamping the head, the instrument is set 
for liSé€ 

HOW THE CALIPER IS USED 

Fig. 12 shows the actual gaging of a 
39-inch shaft in the lathe Two light 
swing chains will be seen to surround th: 
shaft and to support a pair of springs 
similar to those of the end-measure rod 
stand, these springs again supporting a 
stirrup which holds the anvil screw in 
contact with the shaft to be measured as 


the previous one held it against th end 


measure rod. Held in this way, : with 
the extreme lightness of the , the 
gaging may be done as sh ind with 


the highest degree of satisfaction. 
IMPORTANCE OF THE SUPPORT 


The reader will not fail to note that all 
uncertainties regarding deflection of the 
instrument by its own weight are elimi 
nated by its method of support. Its pos 
tion is the same—vertical—when being ad 
justed as when being used, and the sup 
port is at the same point. Within the set 
f calipers which have been described two 
others will be seen which are made of 
sheet aluminum instead of alloy, and which 
by reason of their extreme lightness are 
found to be more sensitive than othet 
The one on the left is shown arranged 


for gaging bored holes,the yoke be ing’ very 


convenient for this class of work, as the 
instrument may be used with the boring 
bar still in plac 
OTHE! G APPLIANCE‘ 
At the left is heap but very effect 
ment fT rf y su h pr 
piste f f dep f 
ke 1s f wood 
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voke form. In this Yy, 
instal the heads were first made 
wut their weight caused them 

di rded without being fitted up 
On 1 floor below the larg. case will 


et of Starrett inside microm« 
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= ( 
wit full outfit of extension pieces i 
ul § course used for gaging hol 
10 FOR GAGING TAPER HOLI 
Standing vertically on the bottom ot t me se 4 SG A TAPER HOLE 
ind near the center, big IO, 

irefully made strips of steel, bore wer traight indicates t 

ith an up-turned end and with a_ dotted ar ind the frequet spacing 
les down the center spaced one the holes in the strip enables the bore t 
part [hese are tor use in gaging be tested for uniformity of taper through 


In pleces 10! forced nts, out its length The 
for in the Westinghouse 


works many forced fits are taper, drawing as the tr 


Machine Com ured in this way 1s 


per used being approximately 1/16 copic difference be 


ch per foot measured on the diametet called for and as 
lig hows the method of using these of no importance: 
p n comnection with an inside m1 
1 ® ] \ ‘. 
crometer, tl taper being greatly exag 


tec \li 


, , 
Thomas has 


HOW THE HOLE I! GAGEI a 


ic 


dimension used meas 
the one given on the 
diameter, the micro 
tween the dimension 


made being obviously 


LIGHT CHANGE IN TAPER 


much simplihed the 


ring of these taper holes by a slight and 


measurements are not made pet otherwise unimportant change from the 
pendicular t the ax! but to one side of forme! taper of 1/16 inch per toot With 
the bor One point of the micrometer the misc¢ llaneous lengths to which holes 
being held by a hole in the strip, the othe ire made, the 1/16 per foot taper leads to 
inipu 1 precise ¢ the awkward decimals for the diameter of 








FIG. 12. GAGING A LARGE SHAFT 
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one of the ends and for most of the in 
termediate inches Thus hole of 10 


inches diameter at the large end and hav 


ing a taper of 1/16 inch per foot will have 


the following diameters t successive 
inches of length when carried out to four 
pia Cs ‘ f 4 cin > 

O 

).QQ4O 

9.g8ot 

).9844 

1.9792 

).97 40 

9.96088 


IMPORTANCE OF THE CHANGI 


By changing the taper to 0.005 per inch 


(1/16 inch per foot is equal to 0.005208 per 
nch) the values become 

10 

9.995 

1.990 

9.985 


9.080 
9.975 
9.970 
The change in the’ taper thus gives 


round figures for each inch of length, and 


= 


the second set of figures is obviously much 


more easily read from the micrometer 


than the first; and, -by subtracting, fr 


FIG. I4 A LARGE ARTICULATED CALIPER 
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the large diameter half as many hund 
redths as the piece has inches of length, 
the small diameter is obtained directly, 
whereas with a taper of 1/16 inch per foot 
the small diameter can, in most cases, be 
found only by calculation, 

ONE ADVANTAGE OF TAPER FORCE FITS 

One advantage of the taper force fit is 
not recognized as often as it should be. 











FIG. I5. A LARGE MICROMETER USED IN A 
BRITISH SHOP 


With a parallel fit the holes can be com- 
pared only by gaging, whereas with the 
taper fit the plug may be centered in its 
seat and the two compared, the distance 
remaining for pressing home when the 
parts come to contact forming the best 
possible check upon both. Thus, with a 
taper of 0.005 per inch and an allowance 
of 0.01 for pressing, the plug should enter 
the hole within two inches of going home 
The adoption of the 0.005-inch taper sim 
plifies this relation as well as the gaging, 
as by using this taper the number of 
inches by which the parts should not go 
home when assembled is one inch for each 
0.005 of pressing allowance 
\ LARGE ARTICULATED CALIPER 


Mr. Thomas finds, as others have found, 


that with the best outfit of gages the old The sketches will plainly show the con 
fashioned calipers still have their place struction of the tail pieces and the method 
and Fig. 14 shows such a caliper of large of clamping. With this tail spindle ready) 
~ : — -————. -- 5% &7% 
te : —f,,——— --—« x 

“| I= % = * “> 3 165 Tost Seen grind outside and Z s2 rf. 
iOThreads|per i]t a 2 aa ——_ ‘Seaeeatapert , 
LIZZ | EAS 
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size and made of sheet aluminum lhis 
instrument has a capacity over a full circle 
of 65 inches and its weight is but 7% 
pounds. Mr. Thomas calls it an articulated 


caliper from the construction of the | 
tact ends These are jointed to the jaws 
so as to present faces squarely to the work 
and one of the contact points is adjustable 
by a fine nurled-head screw, this screw 
being used f 
instrument 
LARGE MICROMETER CALIPERS IN AN 
ENGLISH WORKS 

Another set of large aluminum-zince cal 
ipers, of which one size is shown in Fig 
15, may, in a sense, be said to be the de 
ustrated, having 


scendants of those just 1ll 
been made and being in use in the Man 
chester works of the British Westinghouse 
Electric and Manufacturing Company, 
Limited 
CAPACITY AND DESIGN 

No special novelty of the design is 

48 


> 


claimed [he sizes range from 12 to 
inches, each size up to 36 inches covering 
4, and above that size 6 inches each. The 
part of the design that consumed the most 
time was the adjustable tail spindle (an 
vil), as the shortcomings of the 10 
threads-per-inch and_ half-nut’~ clamp 
method had been noted. The method em 
ployed is much more expensive, but still 
not wholly satisfactory, the principal 


trouble with it being to secure for it 
proper use, which is part of the troubl 
with any tool that is used by many 

THE SPINDLE CONSTRUCTION 


Che tail spindles are tool-steel 


ground 
to 9/16-inch diameter, each clamped in a 
reamed 9/16-inch hole in the tail end of 
the micrometer frame by two I4—24 
screws provided with nurled nuts, as 
shown in Fig. 16. This provision is ample 
with proper us¢ The tail spindle shown 
in Fig. 17 is hollow and provided with a 
17/64-inch rod through the center, the 
hardened, ground and lapped end of which 
is the anvil. It was made 17/64 inch, be 
cause that is the diameter of the commer 
cial micrometer screws used at the head 
of the micrometer fram« 


METHOD OF TAKING MEASUREMENTS 
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djustment t ! secured WI] 
these micrometers were being planed and 
made, no method of taking measurement 
with the larger nes had been decided 
upon. Before the first measurement y 
taken with a large one, the method shown 


in Fig. 15 with the anvil at the top had 
been decided upon, and it instantly proved 
its adaptability to the most delicate meas 


urements; one 0.0005 inch variation in 








size being as readily detected as it would 
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FIG. 10 ANVIL CLAMP FOR LARGE BRITISH 











MICROMETER 


be with a one-inch or two-inch microm 
eter 
ADVANTAGES OF THE METHOI 

The advantages of this method are ob 
vious. The hand is at the point of con 
tact; it is also at the screw to adjust it 
while feeling for contact; it is also not 
on the frame distorting it with warmth; 
but the greatest advantage lies in the fact 
that the micrometer hangs in stable equi 
librium [he workmen say: “It comes 
up to the work itself,” not wanting to 
leave the highest point of the work. The 
only care necessary to secure this ad 
vantage is to place the anvil at the prope 
hight, which hight, after the tirst few 
trials, is generally guessed correctly with 
in an inch, the necessary adjustment tak 
ing but a few seconds 

HAPE OF FRAME 

In the half-tone, Fig. 15, the l-beam 
section and general outline of the frame 
will be seen While there is a heavier 


ie tail than the head, the 


fact that the nstrument c th ed in 
Q , 
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all positions kept out any tendency to 
follow the well known Thomas form. 
Of course strict adherence to the princi 


ple of setting the micrometer while it 1s 

in the same position and supported in the 

same way that it is to be while taking 

measurements is necessary. Checking 

hack on the measuring rod after taking an 

important measure is to be insisted upon. 
THE SIMPLE SUSPENSION SCHEME 


The suspended method shown in Fig. 
15 has proved so satisfactory to its user 
that he feels it cannot be recommended 
too highly. He states that it not only 
gives better results than any other method 
known to him, but it requires no “tackle” 
except a helper’s finger or thumb placed 
against the work at the right spot. While 
this method does not secure the possibility 
of one man taking a measure by himself, 
when using the large sizes, the helper’s 
part is an inert part; any other support 
that could be readily attached to the work 
and movable would do as well as the 
helper’s finger or thumb. 

\ LARGE MICROMETER GAGE IN ANOTHER 

SHOP 

A machinist used to turning large ec 
centrics and similar work says in regard 
to the use of large micrometers, etc., that 
the workman should be equipped with 
tools quite as accurate as and more con 
venient than the inspector's, for without 
them his skill is robbed of most of its 
value. He continues as follows: 

Of course, large outside calipers should 
be set and used when in the same relative 
positions, to insure that their weight does 
not change the setting. I can feel sore 
spots on my ribs as I write, caused by 
lying on the carriage, supporting the cali- 
pers with my left hand against the work, 
and feeling with my right for the spot 
where the calipers would just touch and 
no more. First I padded the lathe car 
riage, and later supported the templet so 
that in setting the calipers they would be 
supported by it. Then, when under a 
lazy, accurate and rapid-production in 
fluence, I made the gage shown in Figs 
18 and 109. 

SETTING AND USING THE CALIPER 

The templet is supposted in a special 
clamp head that slides on a surface-gage 
standard, and when set on a Jevel surface, 
lathe bed or carriage, the caliper gage is 
adjusted to the templet with the microm- 
eter, then the thumb nut that clamps the 
lever at the bottom of the frame is slack- 
ened till it just holds the lever comforta 
bly in position, and when the gage is passed 
over the work, when hanging vertically, 
the change in the position of the lever in 
dicates the amount that the work is still 
too large. The counter weight is lifted 
off when it is not needed, and a longer 
vertical leg on the lever makes the gage 
available for much smaller work. While 
it is not intended for a standard for 
lengths, it is all right in making allow- 
ances for press or sliding fits 
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STANDARD GAGES AND 
MICROMETERS IN THE SHOP 





Chordal Visits a Machine Establishment and Shows the Proprietor a Few Small 
Tools He Requires to Produce Work to Standard Size 





One of the most entertaining of Chor 
dal’s many instructive letters was based 
upon the use of standard measuring tools 
in the machine shop. Let us for a few 
moments turn back to his time and learn 
how he convinced a benighted manufac- 
turer of the value of micrometers anc 
other accurate measuring and gaging 
tools 

CHORDAL’S STORY 

[ have had a talk this week with Mr 
Wyckoff in regard to the use of standard 
sizing tools in his shop. 

“Why, Chordal, what are you talking 
about?” said he, after some other talk; 






FIG. 18. MICROMETER GAGE 


‘ 


“you have worked at the trade yourse!f 
enough to know there ain't any such 
thing as o.oo1 of an inch. Once in a while 
some smart Aleck comes along from New 
England and lips off something about half 
a thousandth, and what not, but you know 
very well that hundredths are finer than 
men can work. Why, bless your soul, if 
[ tell Frank to bore one hole two inches, 
and another hole 2.01, ten chances to one 
the small hole will be the biggest 
THE SKEPTICAL WYCKOFF 

“Now, what's the use of talking about 
thousandths? There ain’t any such thing 
in machine work. It’s all Yankee blow. 
Just look here, Chordal; there is a scale 
graduated to hundredths; just look ar 
those marks; you can’t divide them; you 
can’t even pick out the right one with 
calipers, let alone splitting them half a 
dozen or ten times. I tell you I worked 
thirty vears at this trade, and I know how 
close a man can caliper. You tell me m» 
two-inch shafting ought not to vary, the 
year around, o.oo1 of an inch, and I tell 


you there is no way to help it, and, be- 
sides that, 0.001 don’t make any difference 
in machine work, anyhow.” 
A TYPE OF YEARS AGO 

Wyckoff is the type of the shop-owner 
generally met with. I wish you to under- 
stand this fully. He is not a bad man or 
a bad machinist or a bad manager. He ts 
simply a common one, as distinguished 
from the extra fine men, etc. He said 
0.001 was nothing; that, if a man made a 
driving fit and took 0.001 too much off, the 
drive would not be quite so tight, but no 
harm would be done; that 0.01 was fine 


business 
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FIG. I9. SETTING GAGE TO TEMPLET 


| was prepared to preach to Mr, Wyck- 
off, and had the examples in my pocket. 
I took out a little “%-inch plug and ring 
gage made by Pratt & Whitney. 

APPRECIATION OF A GOOD JOB 

Wyckoff’s eye caught them. “Hello! 
Gosh, that’s nice; ain’t it? Pratt & Whit- 
ney, eh? Takes the Yanks to make nice 
things, don't it? My! ain’t that a fine 
surface? How the deuce do they do that 
milling? Hardened, are they? How do 
they fix them up after they temper them?” 
etc., etc. Then he proceeded to put the 
in the ring. Won't go in. He turns 
the ring the other end to, of course, and 
tries again. Won't go in. Asks if it is 
make to drive. I tell him no. He works 
with it for ten minutes, and finally de 
clares it won't go in without driving, I 
tell him to set the ring level and to push 
on the plug with one finger, steering it 


—_ 


meanwhile to get it started straight. 
THE GAGES GO TOGETHER 
He does so, and after wrestling with -it 


vbout three minutes the plug drops from 
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under his fingers and into the hole as slick 
as grease. He snatches it up in aston 
ishment and works the plug back and 
forth in the ring. It tickles Wyckoff, and 
would tickle any appreciative mechanic to 
work such things together. The fit is per 
fect. It feels like glass fitting in velve: 
No lumps, no taper, no nothing but per- 
fect uniformity. Wyckoff works the thing 
and talks. “By Judas, but that’s nice 
Who'd a’ thought that plug would go in 
that hole? And it ain't tight, either; is 
it? Just a nice fit; ain’t it?” While he is 
talking he works the plug less and looks 
at it more. Pretty soon his countenance 
changes a little. 

THE PLUG STICKS 

He feels as though something was hap 
pening to the gage. He changes from his 
delicate finger grip to a broad and heavy 
hand grasp. The thing gets tighter. He 
bends his elbows and shows his teeth and 
twists and twists and twists, and the plug 
never moves in the ring. He looks puzzled 
and sold out. He knocks it endwise on 
the desk to drive it. It don’t budge. He 
lays it down inquiringly. “Does heat do 
it? Does something expand? ” [ tell him 
no; that the minute globules of oil, kept in 
circular form by centrifugal force so long 
as he kept things in motion, flattened a; 
soon as he stopped, and thus took the 
wheels away and left heavy contact sliding 
friction instead of rolling friction, etc 

THE GAGES ARE SEPARATED 

I told him the plug would have to be 
driven out. We went out into the shop 
and found a hole to stick the thing 


1 


through. We wanted something to drive 
yn. Wyckoff suggested a prick punch, >f 
course, and I suggested a wooden plug 
We found one, and the plug was finally 
driven out, Wyckoff picked the gages up 
and put them right together again as nice 
is anything, and this time he was sharp 
ug out before he let 


1 
1g 


enough to pull the p 
the thing rest 
\ LOOSE FIT 

I now took from my pocket another 
plug apparently just like the first one. It 
had a flat place filed on the handle 
Wyckoff took this plug and stuck it in 
the ring. It was loose; it shook in the 
ring: he could see big daylight through 
the fit. He said there was nothing nice 
about that fit. There was nothing charm 
ing about it, like there was in the other 
Then he tried the big plug again, then the 
little one, and then the big one again, se 
riously and_= studied “Now,” says I, 
“Wyckoff, you know how those two plugs 
fit in the ring; tell me how much differ 
ence there is between the two plugs.” 

\ GUESSING CONTEST 

He looked and tried again, and squinted, 
and looked wise, and thought solemnly of 
the graduation on a scale, and then said: 
“Well, I think it’s about—well, say—I 
should say—well, just about—say o.o1 of 
an inch—no—well, yes—wait till I call 
Port in—I say about 0.01, and we'll see 
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what Port guesses.” Port comes in and 
goes through the whole process under 
Wyckoff's directions. Pratt & Whitney 
ought to see the show Port, after the 
process, puts his figure at 1/128 of an 
inch; that is, he mentally splits 1/64 
OTHER PARTICIPANTS 

Then he must call m Gus, who is the 
crack lathesman of the shop, and then 
Mac, who is a smart chap, and then 
George, a fine New England workman, 
who is turning mill pulleys. The exhi 
bition is over and the guesses are all in 
All are mightily interested. Gus says 
1/64 scant; Mac says 0.02; and George 
shakes the loose plug two or three times, 
while his thought shakes m unison, and 
he guesses at half a thousandth. He has 
handled gages before, and has done some 
blowing before, and the laugh is on him 

WYCKOFF’S LESSON 

Then Wyckoff wants to know what the 
real difference is. I tell him it’s 0.001 of 
an inch, and all look incredulous. “Why,” 
says Port, “that would spoil any kind of 
work—yes, half of it would—yes, by 
George, the fifth of it would. You don't 
mean to say that’s only 0.001 of an inch?” 
I assured him I did; that I had these 
gages made to show Wyckoff the real 
value of a thousandth; that this showed 
that the men in the shop were working 
and must work closer than thousandths 
every day 

ANOTHER SURPRISI 

Wyckoff said he was completely beat 
Wouldn’t have believed it; but just for a 
joke he would like to give a quarter to 
see how much oor was. I. quickly 
pocketed his quarter and produced the 
third plug from my pocket, 0.01 of an inch 
smaller than the one which fitted 
Wyckoff tried this one and said: “Why, 
Mr. Chordal, I would have sworn that 
was a full 1/32 smaller than the hole. I 
had no idea I worked at as fine a busi 
ness as I do. If that middle plug is only 
0.001 small, I have worked to quarter- 
thousandths myself, when I worked at 
all, only I didn’t know it.’ 

THE PROPRIETORS QUANDARY 

He was interested and got a pair of 
calipers. “Yes, there’s a big difference; 
enough to spoil any kind of a fit; but, se 
here, Chordal, try these calipers on this 
nice scale; you or no other man could tell 
whether those calipers were set at an 
exact half inch, or 0.001, or even 0.01, 
dJarge or small Those gages are surpris 
ing, but I can’t caliper any closer than 
before I see now that a man can work, 
or ought to work, way inside of the thou 
sandths; that one piece of line shaft 
ing 0.001 smaller than another won't fit 
the same pulley at all, at all; but, since 
you have commenced, I want to know 
how it is to be helped 

\ PERTINENT QUESTION 

“How are you going to fix things so 

the men can set their calipers any closer 


”* 


> 


to the size ordered than they usually do 
If | go out and tell Gus to turn a piece 
exactly a half inch, I don’t know whether 
it would fit in that ring like the big plug, 
or like the little one, or whether it would 
go in at all or not; and | know mighty 
well if I got Gus to turn one nice piece, 
and got Frank to turn another nice piece, 
they would certainly vary in size as much 
as that little plug does from the bigger 
one 
THE MICROMETER IS INTRODUCED 


I ncw went down in my pocket again 
and produced a Brown & Sharpe mi 
crometer caliper. This well known little 
tool was a new one on Wyckoff. I ex 
plained that the screw was 40 threads, 
and that consequently each full turn of 
the thread made 1/40 or 0.025 of an inch; 
that the turning sleeve had 25 divisions 
on it, and that consequently turning the 
sleeve one division would open the cali 
per 1/25 of 0.025, which would be 0.001 
of an inch; that the divisions may be 
easily divided by the eye so that half and 
even quarter thousandths can be meas 
ured; that the line of exposed graduations 
on the hub were fortieths of an inch o1 
0.025 each 


SOME EXPERIMENTS 


Wyckoff saw it all in a minute and com 
menced calipering hair and twist drills, 
and his little finger and every other thing 
he could pick up. “Now,” said I, “set that 
caliper at 20/40 and the sleeve zero on the 
hub zero line.” He did so. I handed 
him the big plug. “By George, Chordal, 
that fits to a dot, don't it?” said he. | 
told him to turn the sleeve one division 
and thus close the caliper 0.001 and then 
gave him the middle plug. “Got it again,” 
said he. Then he turned the sleeve ten 
divisions and the smallest plug fitted ex 
actly 

WYCKOFF WANTS SOME GAGES 

“Now, said I, “you see that this does 
more than caliper; it measures. You can 
sée that Gus and Frank could get two 
pieces nearly alike by the use of such 
tool. Here is the poor little thousandth 
you have denied the existence of brought 
hand and shown to be big 
“Chordal,” said Wyckoff, 


‘I want those plug gages.” I told him hi 


right to your 


and important.” 


couldn't have them Told him to send 
ind get a set and not lock them up in the 
safe when he did get them either, but 1 


‘ 
let the boys have them to take home and 


All right, id | but in I get th 
iliper business, too ‘Yes,” said I, 
\ in get all y wa Chey only cost 

rs, and you w find lots of Ne 


England workmen using them. I am sur 


prised that you never saw one before 
was not surprised, though, for I knew 
man by the name of Wyckoff ever did s« 
ne.) Wyckoff said he would give me $5 
! a pocket full of cigars for this caliper 








I took the cigars only, and gave him the 
caliper No colporteur ever felt the 


blessing of giving more than I did 


SOME FURTHER POINTERS 


Wyckoff asked me if they didn't make 
big ones; said a man couldn’t do lathe 
work with this size. I told him I wasn't 
half done with him yet; that these calipers 
were for nice and accurate measuring, and 
not for calipering. Said I: “Suppose you 
had a pair of outside calipers set nicely to 
say two inches, and fitted to a two-inch 
plug like these little ones; wouldn't such 
a caliper keep your two-inch work uni- 
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EXPERIMENTS WITH SHRINK 


AND FORCE FITS 





Results of a Series of Tests made at an Engineering School—Further Experiments 
in a Machine Shop to Determine the Behavior of Cast-iron Disks when 


Forced on a Mandrel 





[hese experiments as carried out in the 
mechanical engineering department of the 
\labama Polytechnic Institute consisted 
in shrinking and forcing steel spindles into 
cast-iron disks, and afterward pulling 
some of them out, and twisting the others 
in the holes 
















11/32 inches, and a shallow groove 's 
inch wide was cut next to the shoulder to 
allow the emery wheel in the grinding 
operation to clear at the end of its travel. 
They were then put on the universal 
grinding machine and carefully brought to 
diameters varying by 0.0005 inch, as fol 
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“ TABLE I. RESULTS OF STRENGTH TESTS OF 
SHRINK AND FORCE FITS 
8, . _No.19. 
| " 
form and save all the time of setting cali [ 
pers to scales?” Yes; he thought it Ss 
would; and then suddenly said he saw a 
the trick exactly. Make a lot of solid 3 
calipers and let the boys use them, I told ae 3 
him he had hit it exactly, only he would 
be foolish to try to make them. He could i$ 
: 4 
buy them for half, ves a third, the cost of fg 
making them B+ +No.10. No.13. —.-No.11.4/4No.12. 
é + 
NAP GAGES AND PLU¢ r 
~ r\ ~. ) > +-+— 
I went down in my pocket again and E 
brought up a caliper gage, two inches a mS 
Wyckoff said if he didn’t know my mis 3 > - Force Fits in Tension 
1 P J - Force Fits in Torsi 
sionary traits, he would take me for a oe ohare oo sty me 
. , os ‘ | ae Shrink Fits in Tension 
rummer ith a tul ine of sat 2S = , on 8 : 
a a a . — © -Shrink Fits in Torsicn 
“Now,” said I, “here’s your rig This | .. . 7 T 
caliper is steel, and hardened. It 1s ac- ; 
urate and can be kept so. One end is eit i, 
male, and is not liable to lose its size. The ou Bee. it a 
| | | Load in Pounds 
other will lose size, and you must have g 8 g g Fl 3 8 g° : 3 g g 3 3 3 3 
something to it back to. Get a set of } - 3 =} 4 & hs 5 4 > 
: plugs, r equivalent, and neve IS rl 1). DIAGRAM SHOWING RELATION OF STRENGTH OF VARIOUS FITS 
: lugs for a purpose whateve x 
ep e tl ( 1S } hig , , , as 
: cept ize the cally as they wear big nished with an adjustable reamer to one maximum pressure required in each cas 
When you get these tools, lock the cor inch with an error believed not to exceea being noted [he remainder of the 
2 ip, and hang the calipers on  0,00025 of an inch spindles had the disks shrunk on; the lat 
a board, and place them in the custody of HE SPINDLES ter being heated only enough to admit the 
: a smart apprenti Make him the too} [he spindles were made from a good spindl Some of each sort were then 
keeper He will see them kept in place quality of machinery steel 114 inches in tested by pulling the spindle out of the 
and to size, and lay vou w ive diameter Ihe end for a distance of 1% _ hole, and the others by twisting the disk 
a too 1 Wi knowing inches was turned down diameter of on the spindle 
\ 
§ 
4 
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HE TENSION TESTS 
In the arrangement of the parts for the 
tension tests, a disk similar to those pre 
viously described, except that it had a 
larger and longer boss, was threaded with 
a 1)4-inch standard thread, to which was 
fitted a spindle. This, as well as all of the 
test disks, had four bolt holes drilled 
through the flange. The test pieces were 
then bolted one by one to this threaded 
disk, put in the testing machine, the 
spindle pulled out and the maximum pull 
noted 


THE TORSION TESTS 


In testing the force necessary to turn 
the disk on the spindle, the latter was 
placed in a lathe between centers. A cast 
iron arm was bolted to the disk and sup 
ported in a horizontal position by a knife 
edge having a bearing 10 inches from the 
center of the disk. The support for the 
knife edge was a piece of scantling rest- 
ing on a platform scale. A heavy pipe 
wrench on the spindle with a “foot-ball 
man” at the handle furnished the neces- 
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RESULTS PLOTTED 
lhe figures from the table, with the ex 
‘eption of No. 8, were plotted on codrdin- 
ate paper, and show some interesting 


characteristics. (No. 8 was omitted be- 


cause it was known to be too low, the 
beam of the testing machine being at rest 
it the top of its travel at the time the joint 
failed. ) 


themselves under four heads: 


These points naturally resolve 
First, force 
fits under tension; second, force fits un 
der torsion; third, shrink fits under ten- 
sion; fourth, shrink fits under torsion. By 
reference to these curves in the diagram, 
Fig. 20, it will be observed that the gen- 
eral direction or slope of the curve is 
about the same for the first three, but for 
the fourth, the angle made by the curve 
with the vertical axis is about 30 per cent. 
greater. This would seem to indicate that 
the strength increases more rapidly with 
the diameter under these conditions 


AN IMPOR- ANT QUESTION 


The question naturally arises as to how 
far these conditions would hold, and an 





Thumb Screw 








x x % Steel 








FIG. 2I. 


sary turning force. In Table 1 the figures 
show the forces reduced to the circum- 
ference of the spindle in order to make 
them comparable with the tension speci- 
mens. It should be remembered that all 
the holes were one inch in diameter and 
11% inches long, the variation in diameter 
being made in the spindle. 


SHRINK FITS MUCH STRONGER THAN FORCE 
FITS 


It will be noted that the shrink fits are 
juite uniformly about three times as 
strong as the force fits of corresponding 
size, both in tension and torsion. The 


force fits were made without lubrication 
ther than the small amount of machine 
il adhering to the spindle on account of 


having been wiped with oily waste after 


grinding, to prevent rusting. The spindles 
ind holes were found to be smooth, and in 


good condition after the tests. The max 


mum force was required to start the 
spindle \fter movement had once oc 
irred between the two surfaces, a much 


smaller force was required to start it a 
second time. No. 19 test piece was tried 
n torsion up to the limit of the scales 
vithout movement 


CALIPER 


interesting field for further investigation 
is opened up. The maximum tangential 
effort of 17,000 pounds obtained in the 
‘oefficient of friction 


+ 


tests would, with a 
of 0.2, give a normal pressure of 85,000 
pounds, or 27,070 pounds per square inch— 
a pressure well within the crushing 
strength of the metals employed. With 
greater difference between the diameter o¢ 
spindle and hole, it might be necessary t 
heated disk 
It seems evident from these experi- 


ments that the shrink fit is the better of 


force the spindle into ; 


the two, but in practical work it is not 


always the best way, but the “good 


enough” way that is sought. If, there- 
fore, the for fits are good enough and 
can be made more cheaply than shrink 
fits, they will be used in every case 

\ PRACTICAL EXAMPL} 

Let Ss assume that ! pres r per 
square inch of bearing surfac tween 
the disk and the spindle would rema 
constant for larg S the allowance 
per inch in diameter remaining the sam 
Let this allowa e 0.002 inch per inch in 
diameter 1 ta erag value as sed in 
pract lake ar ne shaft fir ches 





in diameter, upon which a crank disk 


The length of the hole in th 


be forced ] 
disk should at least equal the diameter: 


say five inches. Then the area of the «:: i 
face in contact would be 3.1416 X 5 5 f 
78.54 square inches. Referring to the table i 
we see that specimen No, 13 is 1.002 inches i 
in diameter, and in other respects com q 
plies with the conditions assumed above 
It required 4200 pounds to start the joint 
Chen 4200 (3.14 X 1) 1337.5 pounds 4 
per square nch yf surface in contact } 
Now 1337.5 X 78.54 105,047.25 pounds 


the force acting at the surface of the shaft 


required to start the joint 
THE EFFORT REQUIRED TO START THE JOIN 


Now, a five-inch shaft would not be 
likely to be found on an engine with 
cylinder larger than 12 inches in diameter 
by 18 inches stroke. Then 105,047.25 mul 
tiplied by 2.5, the radius of the shaft, and 
divided by 0, the radius of the crank, 
gives 29,179.8 pounds acting on the crank 
pin at its point of maximum turning ef 
fort required to move the joint. With a 
pressure of 100 pounds per square inch o1 
the piston, this would require a piston of 
291.8 square inches area, whereas a 12-inch 
piston has only 113 square inches, thus 
giving a factor of safety of 2.6 nearly 
[This would probably be too small to sat 
isfy the engine builder for cranks, pistons 
and the like, but there are many other 
places in mechanical construction for 
which the factor would be ample 


FACTOR OF SAFETY INCREASED B\ 
SHRINK FIT 

If, however, the crark should be shrunk 
on, the joint according to our table would 
be from two to three times as strong, 
and the factor of safety would rise to a 
point that should satisfy the most exact 
Ing \ comparison of the cost of mak 
ing a shrink fit with that of making a 
force fit with the keying necessary for 
safety would determine in any particular 
case which one to use 

In conclusion, the author acknowledges 
the incompleteness of the tests, the met 
who carried on the work being young and 
inexperienced in the production of work 
having a high degree of accuracy, and as 
a consequence many of the specimens pre 


pared were re rected before being used n 


the test 
E OF THE EXPERIMENT 
While it is true that the experiment 
described above do not cover a range 
extensive as would be desirable, and the 


author does not pretend that the one-incl 


fits experimented with show with abs 
ite certainty what larger shafts would di 
under the ume conditions, the inferen 
if one that these tests do give 
pretty good idea of what may be « 
pected. Perhaps if tests had been mad 
with say inch, %4-inch and 7-1incl 
shafts as well as with one-inch, a some 
idea uld hav. been 
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THE PRACTICE OF SOME LARGE CONCERNS 
It will be remembered that the estab 


lishment of A Bollinckx, of Brussels, 
depends almost entirely upon forced and 
shrink fits, without keys or set screws, 1n 
and Lane & Bod 
for 
years been depending upon press fits for 
A rec 
fits is 


building Corliss engines, 


ley, of Cincinnati, have also several 


engine cranks, with entire success. 
ord of 
presented in another part of this supple 


their observations on such 


ment 


SOME SHOP EXPERIMENTS 


\ series of experiments, as described 


below by the man who made them, were 






eel hi--------- 





AND 


FIG. 22. THE MANDREI THE DISK 


conducted in an Ohio shop with appli 


A 


ances sketched in Figs. 21 to 29, inclusive, 


to determine the effect upon the outside 
diameter and bore of cast-iron disks when 
pressed onto arbors 


THE STORY OF THE TESTS 


I have always regarded the elastic limit 
of materials used in the construction of a 


machine as a sort of dead-line which it is 


never safe to approach closely, to say 
nothing of ignoring. There appears to 
be one exception to this rule, ie. the 
shrinking or pressing fits. It should 
be remembered that the tension of the 
hub of a wheel, when shrunk or pressed 
on, is greater at the surface in contact 
Cast Iron Sleeve ™~ 
Vite. . 
~*~ 
/ \ 
/ Wrought Iron Mandrel 





Square Steel 


ae \ 


FIG. 23 





THE GAGE FOR THE MANDREI 


with the shaft than at its outside diameter, 


and it is probably this condition that 
makes the higher allowance safe in prac 
tice 
HE MANDREL AND THE DISKS 
In order to see how cast iron behaved 


mandrel 
inches in 

One end 
about two 
end 


under such conditions, I had a 


made of wrought iron, four 


diameter and about a foot long 


was turned down to 3% inches, 


inches long, and the other reduced 
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about 0.004 inch, 1'4 inches in length. Then 
two cast-iron disks were made, both one 
inch thick; but the diameter of one is six 
inches, of the other eight inches. Both 
were supposed to be bored 0.004 inch less 
the The 
Outside calipers 


than mandrel. measurements 


were made as follows: 
were used to get the sizes of the mandrel 
One of Starrett’s No. 


eters was set to the calipers, then short 


120 inside microm 


ened 0.004 inch, and the disks bored to the 
micrometer. The outside diameter of the 
eight-inch disk was then taken with cal 
ipers, and the micrometer set to the 
caliper. 

FORCED IN 


THE MANDREL IS 


The disk was then put on the mandrel 
and both put in the testing machine, and 
the mandrel started into the disk till the 
end reached the top of the table, as shown 
22, the object being to insure the 
mandrel’s being with the 
the disk. The mandrel was then entered 
into a sleeve that was faced on each end 
and bored to slide over it. Then with a 
pressure of 8900 pounds the mandrel was 


in Fig 


square face of 
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made a very convenient guide for the gage 
to slide on while the surfaces were being 


worked down to fit the mandrel. It was 
then found that the mandrel was not 
quite round 

BORING THE DISK 


No trouble was experienced in setting 
the micrometer to this gage; but setting a 
lathe tool to four-inch hole to 
within 0.0005 inch is quite another thing 
However, the disk was bored 0.0045 inch 
smaller than the mandrel without a possi- 
bility of varying as much as 0.0002 inch 
It should be stated that the 
micrometer was graduated to read 
closer than thousandths; so the 
was chucked in a lathe, and nine longi 
tudinal lines put on the back to corres- 
pond with ten divisions on the thimble 


bore a 


either way. 
not 


barrel 


PROVISION FOR ACCURATE MEASUREMENT 


To determine the change that took place 
in the outside diameter of the disk two 
small lugs, projecting 34 inch above the 
face, and opposite each other, were fast- 
'4-inch cap screws. The 
paper to 


ened on with 


with 














forced into the disk about five inches. micrometer was wrapped 

¢ _- =, 
L = i 
: i Redere 
(4 
ee i ; 
~~ - 8 - 

le 4” 





FIG. 24. MEASURING 
Then the disk was calipered to see how 
much it had expanded. And right here 
the fun began, for it was soon found that 
accurate measurements could not be made 
with outside calipers and inside microm- 
eters in combination for such work 
A CHANGE OF DISKS 

The eight-inch disk was pushed off and 
the six-inch forced on with a pressure of 
Che result no more 
satisfactory the six-inch than with 
the eight-inch. All that was known was 
that the disks were larger when on the 
mandrel than when off, and that they were 


5600 pounds was 


with 


lerger after having been pushed on and 
off disk 


was measurement 


than before. Another eight-inch 


made and a system of 


employed by which the outside diameter 
of the disk could be determined to 0.0001 
the the 


diameter of the mandrel and the hole in 


inch, and difference between 
the disk to 0.0005 inch or less 
A SPECIAL GAGE 

\ gage was made for the mandrel of 
9/16 inch square steel, as shown in Fig 
23. The bottom side of the gage was sur- 
faced, the 
scraped and rubbed down till they were 
parallel, and would just touch the mandrel 
when both were at the same temperature 
The 


and_ then surfaces aa were 


top of the sleeve, spoken of before, 


EXPANSION OF DISK 
protect it from the heat of the hands and 
breath, and ample time was taken to ad 
just it accurately. The disk was then put 
on the mandrel and pressed on with a 
pressure of 9300 pounds, up to the hole 
in the the micrometer 
through, as indicated by Fig. 24. 


mandrel to put 


CHANGE IN BORE AND EXTERNAL DIAMETER 


No change of shape could be detected 
in the disk, except its diameter, which was 
carefully measured and found to be 0.0010 
inch larger than before, The mandrel! 
had expanded the inside of the disk 0.0045 

} 


yo 
Lil 


as no contpression could be found in 
mandrel, This ratio of internal to exter 
nal enlargement would indicate that a 19 
inch hub for a f shaft 
as large as there would be any use in mak- 


yur-inch would be 


ing it with that coefficient of expansion 
The method of determining this diameter 
(to inches) is shown in Fig. 25. It re- 
quired 11,000 pounds to start the disk 
back on the mandrel, and when off it was 


found to be o.oo! inch 


larger internally, 
ind 0.0005 larger externally than before 
being pressed on 

TEST WITH M ANDREI 


The disk 


Ire] made as in 


\ STEPPED 
forced on a 
The 
ameters and pressures required to force 


sketch, It 


was then man 


Fig, 26 various d 


the disk on are shown on the 
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was thought that the largest diameter of 
mandrel would burst the disk, but it stood 
it O. K. The hole shown in the top of the 
mandrel was made for the micrometer to 
pass through when getting the diameter 
of the disk pressed off, 
which was found to be enlarged 0.015 inch, 


before it was 
while the inside was expanded just 0.02 
inch larger than it was bored, indicating, 
as will be seen by referring to Fig. 27, 
that a 20-inch hub would be required for a 
four-inch shaft if a coefficient of expan- 
sion of 0.005 is to be used. After being 
pressed off, the disk was 0.004 larger out- 
side and 0.009 larger inside than it was 
originally. 


HOW THE MICROMETER WAS APPLIED 


In making the measurements, the mi- 
crometer was first lengthened till it would 
lie at an angie, as in Fig, 24. Then after 
being left for, say, 20 minutes, to come to 
“thermal equilibrium” with the disk, the 
high end had not dropped. The microme- 
ter was shortened and given another op 
portunity, and the operation was repeated 
till it did drop. Center lines were drawn 
on the lugs and the ends of the microm 
ter kept to them. 

It will be noticed that attention has been 
paid in the above to compression of the 
arbor by the disks, and to satisfy myself 
(and the editor) on this point, I made 
some experiments as follows: 


GAGING THE ARBOR 
The disk was pressed on the large arbor 
with Then a gage 


made to fit the arbor as close to the disk 


23,300 pounds was 
as possible, with almost knife-edge bear- 
The tempera- 
and 


ings, as shown in Fig. 28. 
ture of the room was 60 
there is no reason that I can see why the 
mandrel, disk and gage should not have 
been the same. The disk was now pressed 
off, and the mandrel set up where it could 
be gaged in the same place, and with simi 
lar supports for the gage. With the tem- 
perature of the room as before, the gage 
was put in a bucket of water having a 
temperature of 130 degrees (by same ther 
mometer). Then, without waste of time 
the gage was applied and was found to be 
too big for the mandrel, and continued <0 
be so until the temperature of the water 


degrees, 


and gage was reduced to 120 degrees 
CONCLUSION 
The gage was made of an old circular 
saw, close to 3/32 inch thick, and had an 
If the 
difference in the temperature of the gage 


average width of about one inch 
(see Fig. 29) and arbor was 60 degrees, 
as I am sure it was, then the compres 
sure of the shaft would be 0.00033 inch, It 
seems to me this method ought to give 
accurate results, and the compression of 
the arbor, I suppose, may be assumed to 
be proportional to the force required to 
press the disk on the arbor, say 0.0001 inch 
compression for each 7500 pounds force 


for other allowances 
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LIMITS FOR PRESS AND RUNNING FITS 





The Practice of Several American and European Firms of Machine and Gage 


Manufacturers 





A British firm of Joseph 
Adamson & Co., of Cheshire, England, m 
order to establish suitable limits for gages 


engineers, 


for their own work took half a dozen of 
their motor spindles that, had just been 
turned and finished in the ordinary way 
to cylindrical gages of the usual Whit 
worth pattern, and measured them at dif 
ferent points on the various turned sur 


faces. There were four different diam 
; | 
: | 
| 
2 2 16-4 
Coefficient of expansion 0011 
FIG. 25. INTERNAL AND EXTERNAL EX- 
PANSION 
eters, two being running fits and two 
being keying fits 
WHERE THE MEASUREMENTS WERE TAKEN 


To ascertain at the same time whether 
the were measure 
ments taken at the 
spindle chosen, the second diameter being 
When these 


spindles round, two 


were each point on 


at right angles to the first 


Ie 
Oy 














4.01 
19, Ibs. ~ 4.0085 4 
14, ¢0u Iba. ~ 4.0055 | 
13,300 Iba. 4.003 








10,vuv iba = 

Same diameters 
as the 

other Mancrel 





M ANDREI 


STEPPED 


FIG. 20. THE 


results were tabulated and the differences 
between the highest and lowest of each of 
the diameters was ascertained, it enabled 
them to decide what would be suitable lim 
its for this class of work; and the informa 
tion thus gathered may be of assistance to 
the 
from a 


who are interested in same 
subject. Table 2 
print frem their record 

Referring to the sketch of the spindle 


at the top of the table, it should be ex 


others 
is reproduced 


plained that diameters were measured at 
each of the points indicated on the sketch 
by letters 4, B, C, etc., 
that two points were taken on the shorter 
the 


and it will be seen 


surfaces and three on longer one 


: 

. | 

The running fits are AB and HJ, and 
these have been filed after turning. Th : 
driviig fits are CDE and FG, and are 


is the tool left them 


THE MAXIMUM VARIATION 
Che maximum difference is on the beat 
ing 4 B and the explanation is that, owing 
the turner was not able to 


but 


to the collars, 


apply his external cylindrical gage; 


it will be noticed even here that, 1f spindle 


Coefficient of expansion .cCs 








FIG. 27. INTERNAL AND EXTERNAL EX- 
. PANSION 
K 
Arbor 
CZZ~ Za. - 
Disc | | 
FIG. 25. SHOWING THIN EDGES OF GAGE 
; 
I 2Y ( rLINE OF GAGI 
No. 5 is thrown out, the maximum varia 
tion on the other five spindles is only 
0.0015 inch. It is perhaps unnecessary to 


add that these spindles were not turned 


specially for this test, as instructions for 


measuring them originated after they were 


finished 


LIMITS AND ALLOWANCES IN WORK-SHOP 


GAGES 
The limit gages developed and manu 


factured by the Newall Engineerng Com 


pany, of London, England, are well known 


to our readers, these tools having been 


illustrated some time since in these col 


umns. In connection with this gage sys 
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tem the firm collected the practice of the grades of closeness. The variations al- interesting feature of the Hunt company’s 
leading English, continental and Ameri- lowed in the holes are not materially dif- practice. While Table 4 includes allow- 
can engineering concerns relative to al- ferent from those of the preceding table, ances for parallel press fits, the preferred 
lewances for different kinds of fits and but the shafts are, of course, below in- practice for press fits at these works is 


prepared a table which is the average of stead of above the nominal size. tc. make them taper, the taper used being 
all the data received, every point included TAPER PRESS FITS the Hunt standard of 3/16 inch in diam- 
being covered by the practice of some Table 6 relates to a special and highly eter for each foot in length. With fits of 
prominent establishment. These limits 
and allowances thus arrived at for shop Nominal Diameters .. . 4” 1” 2” rs 4” 5” 6” 
gages are given in Table 3, which is self- Over size pores .00025 .0005U .00075 .00100 .00I00 .0OI00 .oor§50 
; xplanatory. oe SIZ : ‘ -00025 .00025 .00025 .00050 .00050 .00050 .00050 
Margin . . , ‘ -00050 .00075 .OOI00 .OO150 .OO150 .UVI50 .00200 
THE PRACTICE OF A NEW YORK LIMITS IN PLUG GAGES FOR STANDARD HOLES 
ESTABLISH MENT ; ; 
© > ue “u" ” vr wt ” ” 
$y the courtesy of the C. W. Hunt Com- - Nominal Diameters . “2 , . 5 4 5 ° 
. Pal 5 « , ) 
pany, we are enabled to publish the ac- Hich ; .00075§ .00I175 .00350 .00525 .00700 .00900 .o1 lu 
/ etek ble ~ ; “a f igh 00100 .00200 .00400 .006CO .00800 .Oof000 .012¢0 
companying ta es, giving t 1e practice ° Low. . .00050 .COI59 .00300 .00450 .00600 .0co0800 .v1000 
that company in limits of workmanship Margin... , .000§0 .00050 .00100 .00150 .00200 .00200 .00200 
for various kinds of work, as well as in ALLOWANCES—OVER STANDARD—FOR FORCE FITS. 
allowances for pr@s and running fits. : 
pre a Nominal Diameters 4” iad 3” 3” 4” 5” 6” 
PARALLEL PRESS, SRIVE AND CLOSES FEtS Mean . Pre ar .000375 .000875 .00125 .00200 .00250 .00300 .0035v 
Table 4 gives all the particulars for High .000§0 .00100 .00150 .00250 .00300 .00350 .00400 
press, drive and close or hand fits for Low . “s OO03S  .C007S .CO10D .vwI§O .00208 .002§0 .00300 
Margin .00025 .00025 .00050 .UvI00 .00100 .00100 .00100 


parallel shafts ranging between one and 


; 2 : ALLOWANCES—OVER STANDARD—FOR DRIVING FITS. 
ten inches in diameter. In accordance 


with general practice, the holes for all Nominal Diameters. . 4” 1” 2” 3" 4” 3” 6” 
parallel fits are made standard, except for High ._ . an .00025 .00050 .00I00 .0v150 .00150 .00200 .00200 
the unavoidable variation due to the wear Low . .00075 .0O[0O .00I1§0 .00200 .00250 .00250 .00250 
of the reamer, the variation from stan- Margin as -0005§90 .00050 .000§0 .00050 .000§50 .000§0 .00050 


dard diameter for the various kinds of fits ALLOWANCES—BELOW STANDARD—-FOR PUSH OR KEYING FITS,/CLASS P GAGES. 


being made in the shaft. This variatio . ; . ; 
-" me rade the sha ; his “= . nN Class of Gage, Diameters, 4” 1” 2” 3” 4” 5” 6” 
’ fever, n re, OD 5 ade - 
+ at PORUve, SH 1 Sines BS {Mean . . . .00150 .00200 .00260 .00320 .00380 .00440 .00500 
tween limits of accuracy or tolerance. Xx | High .0OI00 .00125 .00175 .00200 .00250 .00300 .00350 
Taking the case of a press fit on a two- — line a .00200 .00275 .00350 .00425 .00500 .00575 .00650 
inch shaft, for example, we find that the — .UOI0O .CO1§0 .00175 .00225 .00250 .C0275 .00300 
hole—that is, the reamer—is kept between | I lean ; .00100 .00150 .00190 .00230 -00270 .00310 .00350 

‘ : ; y j High . . . 00075 .00100 .00125 .00150 .00700 .00225 .00¢250 
the correct size and 0.002 inch below size, . Low. . . . .00125 .00200 .00250 .00300 .00350 .00400 .00450 
while the shaft must be between 0.002 and | Margin . .00050 .O0O100 .00125 .0O0I150 .00150 .00175 .00200 
0.003 inch over size. For a drive or hand (Mean . . . .000625 .00100 .00120 .00140 .00160 .00180 .00200 
fit the limits for the hole are the same 2 | High . . .00050 .00075 .00075 .00100 .OVI0O ,00I125 .00125 

° : ; } Low. . .0007§ .00125 .O0T1§0 .002CO0 .00225 .00250 .00275 
as for a press fit, while the shaft in the | Margin . ,00025 .00050 .00075 .COIOO .00125 .00125 .0o!5v 
former case must be betwee oor and 
se 7 bang r re a wt — & Class X is suitable for engine and other work where easy fits are wanted. 
0.002 large z > re . 
“ ee om Any the latter between 0.001 Class Y is suitable for high speeds and good average machine work. 
ie i ‘ ; 

= Ca Class Z is suitable for fine tool work. 


PARALLEL RUNNING FITS 
Table 5 gives in the same way the al- 
lowances for parallel running fits of three 


CLEARANCES FOR RUNNING FITS. 


TABLE 3. LIMITS AND ALLOWANCES IN WORK-SHOP GAGES FOR DIFFERENT KINDS OF FITS: 


me | 
















































| Ai BI mF C 

Tt o- rT | t 

faa 

| | ” Ww. , 

| ae 

| ayo gy <1-— 34% - 
- piece setae . — - —— _ 
4 | The second diameter at each point to be taken at r'sht angles t to the first. 

—— |} — os " Seieieaie siibnauneeenianale aeeaenian — ae a 
‘aie A ] B c | D | % } F G H | J 
‘ - =—=+ = AS ete t + = = + = = == == = = 
No.3 | 1.499 1,499 1. ans | 1, 4995 | 1.7315 | 1.7515 7513 | 1.7515 1.7515 1.7515 1,625 1,625 | 1.625 | | 1.625 1,124 | 1,12 1,124 It, 124 | 

A eases — —- -~——+ + - _ " 


ail 
4 
~ 2 | 1.5003! 1.5003 | 1.5005! 1.5005] 2.7515 | 1.7915 


1.7515 | azs0s | 1.7515 | 1.7515 10 | 1.6245 ‘1.0248 | 16265 1.1235) 1.1235 | 1.1235 | 1.1235 
| 


— } 
| 





= + 


} 


“ 3 | 1.499 | Lage r 1.3005 | 1.4995 | 1.7515 | 1.7515 


* 4 | 1,500 







1.75305 | 1.7515 | 1.7305 | 1.625 1.025 | 1.6245 | 1.6245 | 1.1235) 1.1995 |1.1285 | 1.1235 
| 4.458 1.7315 | 1.7515 | 1.025 | 1,625 1.6245 | 1.6245 | 1.1235 1.3235 | [1.193 1.123 


| 
j ———EE 


= } SE due 


1.7515 1.7515 | 2.4515 | 1.9515 | 1.625 | 1.625 | 1.623 | 1.685 | 1.128 | 1.128 1.1235 | 1,1235 
' 





1.499 | 1.499 1.7310 | «1.9505 ] 1.7515 


| 
| 
leans - aee2 in cae, Oe 


1,500 


» * 5 | 1.4975! 14973 | 2498 | nas | az. | 








~ 
uw 
~ 
~ 
a 
_ 








——_—__}—_——_ —— 


b * 6 | 1.499 | 1.490 | 1.499 | 1.290 | 175t0 | 1.515] 151d | 1.7515 | a 51 ae 751 | 1.62 25 | 1.6045 | 1.65 | 1.6385 | 1,123 | sazs 1.124. | 1124 





“ 
- l ai { 
Greatest 1.5005 1.7515 1,625 1,124 
— i ome ——E = — —EEE — - $$ —-— ~— — —- -—_————— : 
Least | 1,4975 1.7505 1.6235 1,123 ' 
Difference 003 C010 0015 i 001 
= = a . — — isitaiiinns —— _ a 


TABLE 2. ACTUAL VARIATION IN RUNNING AND KEYING FITS 
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this character the usual practice is re- 
versed, the variation in diameter being in 
the hole, while the shaft is kept to 
standard size 

STANDARD REAMERS AND PLUG GAGES 

The holes are made with standard 
reamers, which are maintained at the 
standard taper, and in each case are sunk 
into the work to a point determined by 
lable 6 and defined by an adjustable stop 
gage, which abuts against a machined face 
on the work \ plug. gage shown in the 
illustration, Fig. 30, is ground to the 
Hunt taper and to the exact diameter at 
the zero point 4. It is also graduated 
at intervals of 1/16 inch of its length as 
shown. A taper of 3/16 inch per foot is 
very closely 0.001 inch for each 1/16 inch 
of length, and each division on the scale 
thus represents very nearly 0.001 inch 
difference in diameter. One of these in 
tervals is called a “P” and is so entered 
on the drawings 

MAKING THE FI 

\ll shafts for taper fits are turned to 
within plus or minus 0.001 inch of the 
nominal size at the large end of the taper 
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FIG. 30 HUNT TAPER PLUG GAGE 


The taper reamer is then sunk in the hole 
to such a depth that the hole at the large 
end is.smalP by an amount indicated by the 
table. Thus for a two-inch press fit the 
plug gage must enter the hole to such a 
depth that its large end registers between 
the 6 P and the 7 P mark, indicating that 
the hole is between 0.006 and 0.007 small 
[he parts are then pressed together until 
the true sizes match—that is, in the case 
of the two-inch fit the parts would be 
pressed between 6/16 and 7/16 of an inch 


FITS WITH KEYS AND WITHOUT 


In case the shafts and wheels thus 
fitted are not driving members, no key is 


used, the grip of the press fit being found 
to be all sufficient. In case they are driv 
ing members—for example, the driving 
shafts and wheels of the Hunt electric lo- 
comotive—the shaft is key-seated for one 
or more Woodruff keys, the keys being 
placed in position before the parts are 
pressed together and being entirely hidden 


when the work is done 
THE DRAWINGS AND THE LIMIT EXPERT 


These allowances are entered upon the 
drawings in the manner shown in the ar 
+; “le on the Hunt 
office system at page 9890, Vol. 26. They 


ire not, however, entered by the drafts 


mpany's drawing 


iis duty being to enter the nominal 


size only, and to be particular that the 
figure is so placed as to leave room for 
the addition of the limit figures. The 
drawings all go from the draftsman to s 
limit expert, who adds the limit figures 
lhe reason for this is that while in all or 
dinary cases the table may be safely fol 
lowed, there are nevertheless cases in 
which it must be departed from. These 


cases require expert knowledge of cond 


tions and of previous cases, and hence th 





—_—_— = = = : —_—— 








f l 
Diameters...) 1 in. 2in. | 3in. | 4 in. Sin. | 6in, 7m. | 8 in. gin. | Ioin Formula: 
en pene PE FR FPO PEN Pepe FEM PEER FON RENEE 
Press Fit . .| Shatt { | + .00r | + .092 | + .003 | + .004 | + .005 | + .005 | + .007 | + .008 | + .cog | + .of0 | + (.001 d + .000) 
‘ie hy i + .002 + .023 | + ..004 | + .005 | + .005 | + .c07 | + .008 | + .009 | + .o10 | + .011 | + (001 d + .001) 
| 
| | | | 
Drive Fit. . Shaft {| + 0005) + oor | + .0215| + .002 | + .0025| + .003 | + .0035| + .004 | + .0045) + .00§ | + (.0005d + .000) 
ss UL! + .0015) + .002 | + .0025) + .003 | + .0035/ + .co4 | + .0045] + .005 | + .co55) + .006 | + (.0005d + .oo1) 
| } | j | | | 
| } 
‘. | — .0OI | — .O31 | — .OOf | — .002 | — .002 | — .002 | — .003:| — .cCO3 | — .003 | — .003 |. 
Hand Fit. . Shaft { - .092 — .cO2 ion 002 | 003 | — .003 | — .003 | — .004 | — ,004 | — .004 | — .004 | 
P : | |'+- .090 | + .000 | +- .000 | + .000 | + .000 | + .oco | + .000 | + .000 | + .0c0o | + .000 
All Fits. . Hole { | — .002 | — .002 | — .002 | — .003 | — .003 | — .003 | — .004 | — .004 | — 004 — .004 








TABLE 4. LIMITS TO DIAMETERS OF PARALLEL SHAFTS AND BUSHING 


S (SHAFTS CHANGING) 














Diameters ...} 1 in. zion. | 3in. |} gin. 5 in. 6in. | gm | 8in. 9 in. 10 in. Formula : 
Close Fit. .| Shaft { | — .003 —,.004 | — .005 | — .006 | — .007 | — .008 | — .cog | — oro | — .o1r | — 012 | — (.001 d+ .002) 
| — .005 — .006 | — .007 a | .009 | — .o10 | — .O11 | — .oJ2 —.013 —.014 | —(.00o1 d+ .oc4) 
sree Fit. ..| Shafts | — .008 | — .009 | — .o10 | — or! |— .or2 | — -O13 | — .014 | — .01§  — .016 | —.017. —(.001 d + .007) 
| — .O1l | — .o12 | — .o13 | — .014 | — .O1§ | — .016 | — .of7 | — .o18 | — .019 | — .020 | — (.00r d + .olo) 
Loose Fit. . Shalt { i -023 | — .026 | — .029 — .032 | — .035 | — .038 | — .o41 | — .044 | — .047 | — .o50 | —( 003 d+ .020) 
| — .028 | — .031 | — .034 | — -037 | — .040 | — .043 | — .044 | — .049 | — .052  — .055 | — (.003 d + .025) 


i } 


All Fits. Hole J + 000 | + .000 + .000 | + .000 | + .000°| + .000 + .coo | +, 
oe — .002 | — .002 | — .002 | — .002 | — .003 | — .003 | — .003 — 





TABLE 5. LIMITS TO DIAM 





-004 


000 | + .000)— + ~.000 
— .004 | — .004 





ETERS OF PARALLEL JOURNALS AND BEARINGS 




















Diameters rin 2in 3 in 
Press Fit... Hole { | :ci- 6B) — z 
Drive Fit. | Hole { | — 1P | — a =a 
Hand Fit. .| Hole{/+ 0,/7 0,/* ° 


$ 4 in. Sin. | 6in. 7in. | 8i 

— 8P|— 9P!'—10P|/;—11P —1 
P'— 9P'|—:io0P —t1P!}—12P\|—1 
P\— 2P|/—2}P|'— 3P —3)P)\/— 
Pi\— 3P|—3;P)|— 4P!|—4}Pi— 

- Oo | + 4. + oO & 
Pi— 1+P|/— 1+P|}\— rPj— 1P/— 





(JOURNALS CHANGING) 


n. 9 in. To in. Formula: 
2P'—13;P »14P —(Pd+4P) 
3P\;—14P|—.i15P —(Pd-+s5P) 
4P\/—4}P!— 5P —(}Pd+o0) 
5P —si}P|— 6P —(4Pd+P) 
° ~~ © + Oo + 0 

iP’ — «P|— 1P —P 


TABLE 6. LIMITS TO DIAMETERS OF TAPER SHAFTS AND BUSHINGS (HOLES CHANGING ) 


THE C. W. HUNT LIMIT SYSTEM 





. 





AMERICAN MACHINIST March 7, 1907. 


340 
matter is confided to the judgment of a 
single man 

In all cases the tables apply to steel 
shafts and cast-iron wheels or other 
members. In the right-hand columns of 
the tables the formulas from which the 
allowances are calculated are given, and 
from which the range of tables may be 


Limit 


extended. 


t by which enterin, 
Desired Suze » are »Y é 


part is less than receiving 
RUNNING-FIT LIMITS IN A GERMAN PLANT ; 

\ number of years ago, while starting 
up the manufacture of medium and heavy 
machine tools, it was decided to adopt a 


Limit J 


Limit 





systematic set of limits for reamed holes 
and running fits. There is nothing spe- 
cially new in that in this country, al- 
though it is by no means as general for 
medium and heavy machine building as it 
should be; but in Germany, where the new 


Desired Size Sizes for receiving part 


Clearance and Tolerance in Inches 


Limit 


works were located, limit gages met with 
but slight appreciation outside of establish- 
ments engaged in the manufacture of 





small arms, sewing machines and similar 
articles, In larger works the general 
practice was to consider the journal diam- 


0. 1. 
Diam. of Inches 


FIG. 32. SHOWING LIMIT SIZES <IVEN IN TABLE 7 


eter as fixed and to vary for the character 


20 


Plus 


$5 


N 
N 
oO 






nS 
N 
ro) 
,»mmus 


w 
Thousandths inch 


w 
Or 
10 


10 Thousandths inch, minus 


. 
P= 
io} 


45 


55 


IMIT SIZES FOR REAMED HOLES 


11G, 31. GERMAN SHOP SYSTEM OF 
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REczivine Enrrnine. 

Nuun * |Ctssnanon,| Tocananon. | MGTure |ure |More | Lame | Suge | Misr 
116 .003 .001 .064 | .063 | .062 061 | .060] .059 
1-8 -003 001 .126 | .125 | .124 .123 | .122] .121 
3-16 .003 .001 189 .188 | .187 .186 | .185 | .184 
1-4 .003 .001 -251 | .250 | .249 .248 | .247] .246 
5-16 .005 .002 .315 | .313 | .311 .310 | .308] .306 
3-8 .005 .002 .377 | .375 | .373 .3872 | .3704 .368 
7-16 .005 .002 440] .438 | .436 .435 | .433] .431 
1-2 .005 .002 .502 | .500| .498 497 | .495] .493 
9-16 | .008 .003 .566 | .663 | .560 558 .555] .552 
5-8 .008 .003 .628| .625 | .622 .620 | .617] .614 
11-16} .008 .003 .691 | .688 | .685 .683 | .680{) .677 
3-4 .008 .003 .753 | .750 | .747 .745 | .7421 .739 
13-16}  .008 .003 .816 | .813 | .810 .808 | .805| .802 
7-8 .008 .003 .878 | .875 | .872 .870 | .B67 | .864 
15-16} .008 .003 .941 | .9388 | .935 .933 | .930] .927 
1 .008 .003 1.003 | 1.000 | .997 .995 | .992] .989 
I 1-16 010 .004 1.067 | 1.063 | 1.059 1.057 | 1.053 | 1.049 
1 1-8 .010 .004 1.129 | 1.125 | 1.121 1.119 | 1.215] 1.111 
1 3-16 .010 .004 1.192 |} 1.188 | 1.184 [| 1.182 | 1.178] 1.174 
1 1-4 .010 .004 1.254 | 1.250 | 1.246 | 1.244 | 1.240] 1.236 
1 5-16 .010 .004 1.317 | 1.313 | 1.309 | 1.307 | 1.303 | 1.299 
1 3-8 .010 .004 1.379 | 1.375 | 1.31 1.369 | 1.365 | 1.361 
1 7-16 .010 .004 1.442 | 1.438 | 1.134] 1.432 | 1.428] 1.424 
1 1-2 .010 .004 1.504 | 1.500 | 1.496 | 1.494 | 1.490] 1.486 
4 1 9-16 .010 004 1.567 | 1.563 | 1.559 | 1.557 | 1.553] 1.549 
158 .010 .004 1.629 | 1.625 | 1.621 1.619 | 1.615] 1.611 
1 11-16} .010 .004 1,692 | 1.688 | 1.684] 1.682 | 1.678] 1.674 
1 3-4 -010 004 1.754 | 1.750 | 1.746 1.744 | 1.740] 1.736 
1 13-16} .010 004 1.817 | 1.813 | 1.809 | 1.807 | 1.803/ 1.799 
1 7-8 .010 .004 1.879 | 1.875 | 1.871 | 1.869 | 1.865 | 1.861 
1 15-16; .010 .004 1.942 | 1.938 | 1.934 | 1.932 | 1.928] 1.924 
2 010 004 2.004 |2.000 | 1.996 | 1.994 | 1.990] 1.986 














TABLE 7. LIMIT 


SIZES FOR GENERAI 


WORK 


34! 


of the fit in the hole, contrary to our get 
2a) . o9 
eral way of working 


VARIATION IN BORED OR REAMED HOLES 


} 


In the standa:ds adopted, the bored or 


reamed holes were allowed to vary mos? 


from the nominal diameter on the plus 


side he variation permitted the maker 
of the reamer was about one-third that 
betw een the upper hole limit and the nom 


inal size 


In the diagram, Fig. 31, these limits are 


shown for all sizes up to eight inches 
diameter; the horizontal line marked O is 
marked also with the various diameters: 
the upper stepped ling ! gives the largest 
diameter permitted, and B, the one next 
below, the smaller bore limits; the vertical 
distance between the two stepped lines 


measures the total variation permitted 


The limits are all given in ten-thou 
sandths of an inch on the vertical scales 
the right and left sides 


CLOSE-RUNNING AND FREE-RUNNING FITS 


\t first only one character of running fit 
was allowed with limits as given by lines 
C and PD, and marked “close-running fit. 


Experience soon demonstrated that for all 


journals, except a few requiring very a 
irate fitting, such as main spindles, thes 
hits were closer than really was necessary, 


and were moreover likely to cause trouble 
from seizing .unless very carefully oiled 
ind kept clear of gummed oil; that being 
the case and a larger limit also having the 
advantage of cheaper production, limits 


for “free-running fits” were adopted as 


given by the lines marked E and F. 











APPLICATION OF THE DIAGRAM 


take the one-inch sizes 


The nominal one-inch 


In illustration, 
from the diagram: 
of seven 


ile is allowed a total variation 


points—each point being o:0001 of an inch 
f which variation four points are plus 


lhe 


was permitted a reduction of two points 


and three minus reamer when new 


from the larger limit; that gave a range of 
reamer wear of from five to seven points 
he Ir to 17 
points smaller than the nominal inch size. 
shaft 
journal and bore is eight points as read off 
hetween the stepped lines B and C, and 
the greatest 21 points between lines A and 
than its 
nominal one inch by from 14 to 20 points, 
the difference 


diameters— 


close-running fit is from 


The least difference between or 


DD. A free-running fit is smaller 
t variation of six points; 
and bore 

i and F 


between journal 
lines B and E and 
Il to 24 points 
Several 
limits showed them to be well adapted to 
While those 


used were actually in the metric system of 


ranges from 


years’ experience with these 


the class of machinery built, 


measurement the diagram gives the equiv- 
alents in inches very closely 
\ NOTHER 


AMERICAN RU N NING- 


FIT 


SYSTEM OF 
LIMITS 

lhe tables and chart referred to below 
be of 


and 


and reproduced herewith should 


‘onsiderable interest to draftsmen 
others. 

Table 7 is recommended for use in the 
ordinary shop and is suitable for parts of 


harvesting machinery, bolts, nuts across 


fiats, wrenches and all places where loose 
fits are not objectionable. The chart in 
lig. 32 is a graphical representation of 


this table. It is thought that Table 7 will 
eenerally give good enough fits and keep 
the cost of manufacture within reasonable 
its 


ALLOWANCES FOR FINE WORK 


lable 8 is 
by ten-thousandths 


for fine work and advances 
Where 


be 


of an inch 


nice fits are required this table may 


used: but it must be remembered that the 
holds the 
measurements 


ost advances rapidly as one 


machinist down to close 
his table gives considerably more free- 
dom than that recommended in the pre- 
ceding section on German practice. Fig. 
33 is a graphical representation of Table 8. 
S17 } ~ 


DERIVATION OF THI 


lhe sizes given in these tables for enter 


ing parts are the sizes of the test tools as 


measured with a micrometer caliper or 


measuring machine. The tool must enter 
(or not enter) freely in the work, without 
force. The sizes given for receiving parts 
ire the sizes of entering parts which fit 
“nicely” in the receiving gages. 

lhe first part of the art of calipering is 
in making our caliper points in a suitable 


manner for measuring with accuracy; 
and when we have learned that, we are 
hetter able to acquire the art of using 


them 
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PRESSURES AND ALLOWANCES 
FOR FORCE FITS 





Some Valuable Data from Various Engineering Establishments 


have been plotted, compared and 
analyzed by T. C. Kelly, who has had 


charge of the record, and his conclusions 


Reference has already been made in this data 
supplement to the practice of the Lane 
& Bodley ais 


matter of 


Company of Cincinnati, 


are embodied in the diagram, Fig. 34. 
READINGS 


in the force fits. For several 


years this firm has been keeping a record MEASUREMENTS AND PRESSURE 


of observations on press fits with a view In these records the measurements have 


















































omy Reguen es RECEIVING ENTERING 
BAWIXG 
E CLEaRA ITOLERaN¢ : — 
reuvoamote fo | Mier | Su? | Mitte" | “Mitr | sue” | “iter 
.0000 0012 .0003 
0625 -0016 .0004 .0629 9625 -0621 .0613 .0609 .0605 
125 .0018 -0004 .1254 125 . 1246 -1236 . 1232 . 1228 
. 1875 .0019 .0004 1879 -1875 .1871 1860 .1856 -1852 
«25 .0020 -0004 - 2504 225 -2496 .2484 .2480 2476 
-3125 .0021 .0005 .3130 «3125 -3120 -3109 .3104 3099 
-3%5 .0022 .0005 -3755 375 -B745 .3733 .3728 .3723 
-4375 .0023 -0005 - 4380 -4375 -4370 -4357 .4352 4347 
+) -0023 -0005 -5005 5 .4995 -4982 .4977 4972 
5625 0024 -0005 .5630 .5625 .5620 .5606 -5601 .5596 
-625 .0025 -0005 . 6255 -625 .6245 -6230 -6225 -6220 
.6875 .0026 .0006 -6881 -6875 -6869 -6855 .6849 -6843 
75 .0026 .0006 . 7506 75 7494 -7480 7474 -7468 
.8125 .0027 .0006 8131 -8125 -8119 .8104 8098 -8092 
.875 -0027 .0006 .5756 875 | 8744 -8729 .8783 8717 
-9375 -0028 .0006 -9381 .9375 -9369 -9353 .9347 -9341 
1. -0028 .0006 1.0006 ). .9994 .9978 -9972 9966 
1.0625 .0029 -0006 1.0631 1.0625 1.0619 1.0602 1.0596 1.0590 
1,125 .0029 .0006 1.1256 1.125 1.1244 1.1227 1.1221 1.1215 
1.1875 -0030 .0007 1.1882 1.1875 1.1868 1.1852 1.1845 1.1838 
1,25 -0030 -0007 1.2507 1,25 1.2493 1.2477 1.2470 1.2463 
1.3125 -0030 .0007 1.3132 1.3125 1.3118 1.3102 1.3095 1.3088 
1.375 .0031 -0007 1.3757 1.375 1.3743 1.3726 1.3719 1.3712 
1.4375 .0031 ° 7 1.4382 1.4375, 1.4368 1.4351 1.4344 1.4337 
1s .0032 | .0007 | 1.5007} 1.5 1.4993 | 1.4975 | 1.4968 | 1.4961 
1.5625 .0032 .0007 1.5632 1.5625 1.5618 1.5600 1.5593 1.5586 
1.625 .0032 .0007 1.6257 1.625 1.6243 1.622 1.6218 J 1.6211 
1.6875 .0033 .0007 1.6882 1.6875 1.6868 1.6849 1.6842 1.6835 
1,75 .0033 -0007 1.7507 1.75 1.7493 1.7474 . 7467 1.7460 
1.8125 .0033 .0007 1.8132 1.8125 1.8118 1.8099 1.8092 1.8085 
1.875 .0034 .0008 1.8758 1.875 1.8742 1.8724 1.8716 1.8708 
1.9375 .0034 -0008 1.9383 1.9375 1.9367 1.9349 1.9341 1.9333 
2. -0035 ,0008 2.0008 2. 1.9992 1.9973 1.9965 1.9957 
2.0625 -0035 -0008 2.0633 2.0F25 2.0617 2.0598 2.0590 2.0582 
2.125 .0035 .0008 2.1258 2.125 2.1242 2.1223 2.1215 2.1207 
2.1875 .0036 -0008 2.1883 2.1875 2.1867 2.1847 | 2.1839 2.1831 
2.25 .0036 .0008 2.2508 3.25 2.2492 2.2472 2.2464 2.2456 
2.3125 .0036 .0008 2.3133 2.3125 2.3117 2.5097 | 2.3089 2.3081 
2.375 .0037 .0008 2.3758 2.375 2.3742 2.372 2.3713 2.3705 
2.4375 .0037 .0008 2.4383 2.4375 2.4367 2.4346 | 2.4338 2.4330 
2.5 .0037 | .0008 | 2.5008 | 2.5 2.4992 | 2.4971 | 2.4963 | 2.4955 
2 5625 -0038 .0008 2.5633 2.5625 2.5617 2.5595 2.5587 2.5579 
2.625 .0038 .0008 2.6258 2.625 2.6242 2.6220 2.6212 2.6204 
2.6875 *0038 .0008 2.6883 2.687% 2.6867 2.6845 2.6837 | 2.6829 
| 
2.75 -0039 .0009 2.7509 2.75 2.7491 2.747 2.7461 2.7452 
2.8125 .0039 .0008 2.8134 2.8125 2.8116 2.8095 2.8086 | 2.8077 
2.875 -0039 -0009 2.8759 2.875 2.8741 2.872 2.8711 2.8702 
2.9375 .0039 .0009 2.9384 2.9375 2.9366 | 2.9345 2.9336 2 9327 
TABLE &. LIMIT SIZES FOR ACCURATE INTERCHANGEABLE PARTS 
to making an analysis of them’ when a_ been made with great thoroughness. Both 
sufficient body of data had accumulated, plug and hole have been measured on two 
and thus obtaining a guide for future diameters and at both ends, the average 


of these micrometer readings being taken 
The pressures have 
middle and 


practice. Hundreds of cases of such press 


fits have been recorded, forming a body of as the true diameter. 


data which is probably unequaled. These been read at the beginning, 
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end of the length of the fit; the material 
of both plug and ring, the length of the 
fit, the radial thickness of the hub, the 
areas and volumes of the fitted surfaces, 
and some other minor points have been 
noted, 24 entries being regularly made for 
each case. The resulting diagram will thus 
be seen to have a very broad foundation 

In ordinary cases the quantities which 


P=TOTAL PRESSURE ON RAM IN TONS, TO FORCE ON. 
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1. Directly as the surface of the fit for impossible to formulate a rule or construct 


a given diameter. a diagram which shall give other than 
2. Directly as the press-fit allowance, approximate results. 

this allowance being such as not to stretch VARYING CONDITIONS 

the metal beyond the elastic limit. Among these are the nature of the sur 


3. As some function of the radial faces as regards smoothness, the varying 
thickness of the hub, which, while not character of materials going under the 
determined mathematically, is shown in same name, the shape of the crank and 
the diagram. the speed with which the work is done. 


Tt 





6 7 8 9 10 12 lé 16 18 


2" 3 4 5 
D = DIAM. IN INCHES 
Approximate Formule Deduced from Plotted Points. 
Crank fits P = 99D — 14 up to D = 10”. 
Crank fits P = 5D + 40 from VD = 12” to 24”. 
Straight crank pins P = 13D. 
Taper crank pins P = 14D — 7. 


For cranks and straight pins allow .0025” per inch of diameter. Taper crank 


pins are fitted on 
1-16” per inch. 


are fixed by the conditions are the nominal 
diameter and length of the fit, the radial 
thickness of the hub, and the material 
With these given it is required to find the 
press allowance for a given pressure to 
force the plug home. 
HOW THE PRESSURE VARIES 

Regarding the influence of these various 

factors, Mr. Kelly's conclusions are that 


the pressure varies: 


the lathe to within 4%” of shoulder and then forced home. Taper 


PRESS FITS IN ANOTHER ENGINE SHOP 


hr 


4. With the materials used in a manner The term cast iron includes materials of 
not yet determined owing to insufficient widely varying hardness and other prop 
data. The diagram is for steel or iron erties, and it is apparent that the web of a 
shafts and cast-iron cranks. Cast-steel disk crank would have an influence not 
cranks require much heavier pressures for expressed by the radius of the hub. If a 
the same press-fit allowances, but how counterbalance were cast in the disk, this 
much heavier cannot at present be said and the crank arm would naturally pro 

5. With other conditions which cannot duce an effect on the effective thickness 
} 


be formulated, and which lead to erratic of the hub which would be different from 


results in the observations and make it the effect of the arm alone on a plain 
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Again, with a plain crank, the 
taper, would 
greater arc of the pin eye than of the shaft 


crank 
arm, being reinforce a 
eye. 
STILL ANOTHER FACTOR 

Another factor, which no doubt intro 
duces some of the discrepancies of the 
diagram, is that while most of the shafts 
were of steel, some were of wrought iron, 
and no discrimination between these ma- 
teriais has been made in the analysis. 
These considerations explain the erratic 
results obtained but it is nevertheless 
plain that the observations follow the gen- 
eral direction of the curves in a very 
marked manner 

AVERAGES SHOWN BY THE DIAGRAM 


1 


The plotted observations, it should be 
remarked, are in most cases the averages 
of many. The figures attached give the 
percentage of radial hub thickness to plug 
diameter. It will be observed in this con 
nection that the discrepancies grow less 
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1 
r 


drawing of more than one curve The 


| 


lubricant used in all cases was linseed oil 


AN EXAMPLE 

The following example illustrates th 

use of the diagram: Diameter of plug & 

inches, length of fit 6 inches, diameter of 

hub 16 inches, press-fit allowance 0.020 

inch. Required, the pressure to force the 
parts together. 


Radial thickness of hub 


- 4 inches 
Diameter of plug 


———— = 0,5. 
S inches . 

Finding a point on the 50 per cent 
curve opposite 8 inches, and tracing down 
Area of fitted 
square 


ward, we find 52 pounds 

surface 8 3.14160 & 6 150 

inches, 52 * 150 X 20 = 156,000 pounds = 

78 tons 

DIRECTIONS FOR USE 

Select the curve which gives the ratio 
of the hub divided 

by the diameter of the plug. Below the 

point of intersection of the plug diameter 


of the radial thickness 





PINS SHAFTS | 
— —}|——— | REMARKS 
Diameter Allowance Le ad Diameter Allowance hy. wd 
3. in. -006 38 
3% in -0085 25 
3% in | -0087 26 f 
4 in - 0090 25 
4% in. -o110 | 30 , 
5 in. +0105 30 5 in. -O15 28 } : 
. 101g ~ Disks identical. 
n -o 28 . . 
; in pro 3 33 : Disks identical, but of different design io above 
5 om 016 40 Hole not polished. } 
7 5 in -o18 40 | Hole polished. j Disks identical 
5% in -OU§ 35 : ae oe 
5% in 014 30 Considered too low, but could not press off at so tons 
5% in +O8S 32 
s\ in +0125 35 ; 
6 in O14 io) 
6% in om 28 : 
6% in 004 35 Disks identical. > 
6% in. +013 30 ~§>—- Could not press off at so tons 
7% in. -o12 so | 1 
7% in. 003 38 { Disks identical! 
|} BY in om 70 
os in. ors 36 Could not press off at 60 tons 
9% in -out ss . 
9% in “aan 70 Disks identical 
rABLE 9Q ENGLISH PRACTICE WITH FORCE FITS 


as the diameters increase. This is doubt 
less chiefly due to the fact that tHe per 
centage of error is always greater with 
small experiments than with large. Its 
effect is to give increased value to the 
diagram when used with large sizes where 
it is most needed 

THE PROBLEM SOLVED BY THE CURVES 

Of course, the holding power of these 
fits is the real thing desired, but it is ob 
vious that the probability of adequate ex- 
periments being undertaken to determine 
this in large sizes is slight. The problem 
as it presents itself in the shop calls for 
the determination of the press-fit allow 
ance to give a required pressure in forcing 
the parts home, and this the present dia 
gram solves with a degree of accuracy 
sufficient for most purposes 

In order to reduce the size of the dia- 
gram, the portion applying to diameters 
above 13 inches has been detached and 
placed at the right. 
the observations are too few to justify the 


For these large sizes 


line with the selected curve, read pounds 
Multiply this reading by the area of the 
fitted surface in square inches, and by the 
number of thousandths of an inch allowed 


” 


for the press fit. The result will be the 
pressure in pounds carried to force the 
plug home 
STRAIGHT AND TAPER FORCE FITS IN AN 
OTHER SHOP 
While going through the shops of an 
other prominent Ohio engine-building con 


ern, a visitor noticed some 


‘ranks being 
forced on under hydraulic pressure. See 
ing his manifest interest, they very cour 
teously placed at his disposal a statement 
of their practice; this is plotted in the dia 
gram, Fig. 35. . denctes their practi 
for straight crank pins; O denotes their 
practice for taper crank pins; denotes 
their practice for crank fits 
EFFECT OF A SMALL DIFFERENCE IN THE FIT 
With nearly all of these the various 
points fall on straight lines. The chief de 
| 


viation, as was to be expected, is with the 
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taper pins, where a very small difference 
in fitting amounts to a considerable varia 
tion of the forcing allowanc« Note the 
break in the crank-fit line due to a change 
above 10 inches, The formula changes no* 
only in the adding constant, but also in 
the multiplier. At first sight this is not 
apparent, as the direction of the line does 
not change; but this is only apparently so, 
as, in order to reduce the size of the dia 
scale is changed 


gram, the diameter 


above 10 inches 
VARIATION IN FORCE REQUIRED 


1 as required is 


Naturally the force state 
not exact; the foreman superintending the 
operation says that it will vary 5 or Io 
tons either way of the amounts given. Of 
course, the force stated is the maximum 
used just as the parts get home 

The difference between the forces neces 
sary to press home shafts and crank pins 
of the same size is apparently due to the 
difference in length 

\ CONTRIBUTION FROM ENGLAND ON 
FORCE FITS 

An English contributor writing on the 
subject of force fits states that the line in 
the diagram, Fig. 35, giving crank fits, 
agrees very closely with the English prac- 
tice with which he is acquainted, in which 
the disks are cast iron and the holes not 
polished, but left as smooth as a broad 
tool can make them. The pins, on the 
other hand, are put im at approximately 
the same pressure per inch of diameter (a 
minimum of six tons being the rule),: but 
the allowance given to the pins has to be 
reduced to meet it. He ascribes this prin 
cipally to the fact that the shaft and the 
shaft hole are key-wayed, while the pin- 
hole is not; and states that so far as his 
experience goes no hard-and-fast rule for 
the proper amount of allowance can be 
laid down, this depending largely on (1) 
finish of hole, whether polished or not; 
(2) quality of metal, whether hard or 
soft; and (3) design of disk, whether 
heavily bossed or well ribbed 

EFFECT OF INCREASED LENGTH 

The length of the pin or shaft, he 
claims, has not much appreciable effect 
on the pressure required to force it home; 
but we may say that the testimony of the 
Lane & Bodley observations is positive 
that there is such an effect. We have 
seen the original records of these ob- 
servations, during which readings were 
taken at the beginning, middle and end of 
the length, and the pressure at the end is 
quite uniformly double that at the middle, 
and this, we think, would naturally be 
expected 

VARIATIONS IN PRACTICE 

Table 9 accompanying our English cor 
respondent’s letter shows variations met 
with in everyday practice. The writer 
adds that on one occasion two 4%-inch 
pins were pressed in with oor! allow- 
ance, and both went in at 22 tons. This 
was considered too low, and the disks 














were laid aside a couple of days until new 
ns could be turned. When it was then 
ittempted to press out the old pins, neither 
would move at 70 tons 
DISCUSSION OF “FITS AND FITTING” AT AN 
M. E. CONVENTION 

\t the Saratoga meeting, June, 1903, of 
he American Society of Mechanical Engi 
neers, a paper was presented by Stanley H 
Moore, on “Fits and Fitting,” the sub 
tance of which paper we gave in our re 
port of that meeting, Some discussion of 
t, presented by John Riddell, of the Gen 
eral Electric Company's works, at Sche 
nectady, will prove interesting. It is as 
follows 

MR. RIDDELL’S DISCUSSION 

| have read the papel by Mr. Moore 
vith a great deal of interest, and am very 
vlad to see that some effort is being made 
» get the matter of allowances put ia 
me tabulated form for future reference. 


| am particularly interested in this sub 
ject at this time, as I have prepared 
liagram [Fig, 36] for our own use, and 


wa S bout to issue 
\ DIFFICULT TAS! 
In making up such tables and diagrams. 
will be found a very difficult under 
taking te make them suit all condi 
ons, as I will try to point out. Before 
naking any change in our present allow 
inces | wrote to a number of engine build 
rs for their opinion regarding the change, 
ind received answers from about forty of 
iem. ‘The answers furnished very inter 
sting reading matte Some suggested 
that the present allowance was all right, 
thers said the proposed allowance would 
ve about right, while still others said ‘tt 
was not enough 
SEASONS FOR CHANGING ALLOWANCES 
\ly reasons for changing were First, 
lave a gradually increasing allowance, 
1 not in steps by 3 or 4 inches, because 
ontend that if an allowance is right for 


» inches the same allowance would not 


‘ - 

) wht tor 14 or 15 inche second, our 
d allowance is 50 per cent, smaller than 
le pt posed illowance ind gave no le: 


iv to the shaft turner 


MPORTANT CONSIDERATIONS 


here are many things to be taken into 
sideration in laying out these tables 
ind diagrams irs he relation § of 
neth of bore to d net should be yn 
dered In our cas¢ th length of hubs 
mature spiders is sometimes several 
th liameter: but the ctual bearing 

i it © n length to the 

i t iccoun recesses in th 
» S 1, tl le diamet of hub 

1 iken consideratio1 My 
n laid o the basis of the 

) g \ the d 1 f the shaft 

l, the nature of the materials should 

he considered; and fourth, how and whet 
the parts are to be as embled: if thev ar 
» be assembled where a suitable hvaro- 
tatic press is available, more allowance 
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i ) mad na t parts are to De 
put together by the use of bolts and straps 


NAGRAM FOUNDED ON EXPERIENCI 
\ly diagram is based on actual experi- 
nce extending over a number of years, 
nd the one we have at present in use 13 
eminently satisfactory. In laying out the 
diagram’ we took the largest bore we had 
made and different smaller ones down t9 


2 or 3 inches, and plotted the curve to 


In my diagram I differ very widely from 
Mr. Moore in all of his tables, and also in 
some of his general deductions. By com- 
paring some of his tables with our own 
experience, we have 
FORCING FI! 

Moore Riddell! 
0.0125 


6 inches 0.00125 


12 inches 0.0245 0.00425 


24 inches 0.0485 0.00450 

30 inches 0.0005 0.00550 

37 nches 0.00050 
SHRINK FI! 

Moore Riddell 

6 inches 0.0000 0.00350 


12 inches 0.0133 1.00570 


24 inches 0.0200 0.00925 
30 inches 0.0324 0.01100 
38 inches 0.01325 
12 feet 0.04000 

It will be noticed by the above that Mr 
Moore allows about ten times more for 


pressure fits than in my proposed table, It 
will also be noticed that Mr. Moore allows 

ss for shrinkage than for pressing, whil 
nv table gives double the amount 
EXPLANATION OF DIAGRAM 


One of the reasons for making my table 


was to have something for the guidance 
f our designers and draftsmen. There 
ire five curves shown as follows The 


left-hand one on the minus side of o line 
shows allowances for sliding fit. I mean 
by this such fits as are not loose or fre: 
like a running fit, but one that will just 
slide without any perceptible play Che 
next curve is on the right or plus side of 
the o line and shows exactly the same 
illowances for tight fits for parts with 
light hubs, such as commutator shells, ete 
The third curve gives somewhat greater 


allowances, nd 1s ised for steel hubs 


Che f vuurth 1s { I yu eg lat irmatur 
spiders f solid cast-iron hubs The fifth 
shows the am we have found to 

correct for shrinkag S id for sucl 
heavy at es as iplings. Our bearing 
ir running Ss. a not givel S wis 
wot y 1\ ) ) ) 

EDITORIAL COMMEN 


At page 1138, Vol. 26, we published an 
editorial on “Allowance for Press Fits” 

which we referred to the difference in 
practice as brought out in Mr. Riddell’s 
discussion, as follows 

It is especially interesting to observe 


that in some cases allowances are made 
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that are ten times what would be followed 
in another shop for precisely the same fit, 
that is, a fit of the same size and made 
for the same purpose. The net result of 
this will be, we think, to impress upon a 
great many the actual truth of the mat- 
ter, that all such rules are themselves 
to be taken with considerable allowance 
THE PERSONAL EQUATION 

It is a fact quite familiar to shop men 
that different lathesmen making press fits 
get widely varying results when making 
the same allowance on the same work, or 
that two men will get the same result; 
their work will go together with prac 
tically the same pressure, though one man 
may aim to make, and may think he is 
making, an allowance considerably greater 
than that made by the other 

THE EFFECT OF COARSE FEEDS 

[here are several reasons for this. It 
the shaft is turned with a coarse feed and 
a tool somewhat rounding on the cutting 
edge, the result is a spiral ridge running 
around the shaft like a screw thread; and 
when such a shaft is pressed into a 
smoothly bored or reamed hole, the top of 
this thread needs only to be crushed 
down, and the intervening spaces afford 
plenty of space for the metal to flow into 
easily Che result is quite different from 
that in which the shaft is turned smooth 
so that its entire surface will bear, though 
the two shafts may caliper alike This 
effect is still more marked where both 
shaft and bore are rough 

\NOTHER SOURCE OF DISAGREEMEN1 


But what is perhaps a more fruitful 
cause of disagreement between different 
shops in this matter is the fact that there 
are sO many workmen and shop inspectors 
who have no conception of the fact that 
some delicacy of touch is required in or 
der to do accurate calipering or gaging 
If a caliper or gage just barely touches 
the work as it goes over—if it just con 
tacts so that, by paying close attention, the 
contact can be just felt and no more — 
then there is some assurance that the 
thing gaged or calipered is the size of the 
gage or of the caliper. But if the gage is 
pushed over by the employment of any 
appreciable force, then nothing what 
ever is known of the size of the work 


either by the man who does the gaging or 


by anvone else 


HE NECESSITY FOR CAREFUL GAGIN‘ 
1] calipe rs and Lages possessed CX 
ictly the same rigidity, and if all work 
surfaces offered the same frictional re 
sistance to the passing of a gage, and if 
| “jammers” who crowd gages over their 
work used precisely the same amount of 


force in doing it, then it might be pos 


sible to calibrate all these things and get 
iniform results. But none of these cor 


ditions is possible of attainment, and, as 
every experienced man who has given the 
matter an intelligent study knows full 


17 


well, it is impossible to get results in cal- 
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ipering or gaging, which are at all com- 
parable, in any other way than by having 
men to do the gaging who know how, and 
who know, among other things, that 
“jamming” a gage over work ts not right 
and can never produce results that are at 
l] reliable 
ONE WAY OF GAGING SHAFTS 

We have known shops in which holes 
were produced by reamers or by means of 
gages that could not be forced, and were 
therefore standard, and in which at the 
same time shafts to fit these holes wer: 
gaged by snap gages “jammed” over by 
main force, and in which they thought 
they were making a very small allowance 
for fitting, whereas they were really mak 
ing a large one; though nobody knew how 
large, because nobody knew just how 
much the gages were sprung in forcing 
them over the work 

AN IGNORANT INSPECTOR 

Indeed tradition (not ancient tradition 
either) tells us of a large and important 
shop in which the inspector could not 
write down or intelligently handle a deci 
mal fraction, and in which they supposed 
they were making a negative allowance in 
certain press fits, that is, making the 
shafts smaller than the holes. This they 
very ingeniously explained to themselves 
on the score of “imperfect holes, lack of 
roundness, lack of straightness,” etc., etc 
the fact being, as a few minutes’ intelli 
gent handling of a micrometer would have 
shown, that they were making a big al 
lowance, all that the utmost powers of re 
sistance of the snap gages used would al 
low, in the hands of a mechanically ig 
norant and brutal inspector 

THE LESSON FOR THE SHOP 

The lesson of all this is that figures of 
illowances for press and other fits should 
not be taken too literally nor depended 
upon too implicitly. They may be based 
upon an intelligent and skilful use of 
gages, or they may possibly be based upon 
the same degree of abuse of them as hap 
pens to prevail in your own shop, in 
which case they will be all right for your 
use; but it is obviously not wise to 
count on these things “unless vou know.” 





It may be very well to admire those 
giants among workmen who seem to 
know intuitively just how deep to set a 
tool to cut exactly the size wanted the 
first time trying; who know at the first 
time trying whether their calipers are set 
just right, and are never seen going back 
to feel a second or third time to see if 
their later judgment confirms their first 
opinion. Even if this sort of workmen were 
as accurate as their admirers would have 
us believe, they are not plenty enough so 
but that the men who feel, and feel, and 
still show some signs of misgivings as to 
the accuracy of their measurements til] 


putting their work together “settles it,” 
will still be called upon to do the bulk of 


the close work 
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STANDARD MEASUREMENTS IN 
MACHINE CONSTRUCTION 


Fine Work—Accurate Gages and Gage Making—Micrometers—Setting Calipers 


Closely to Size 























































































































In a lecture delivered by Fred J. Miller. shed with working . ough, but must 
hefore the Young Men’s Institute of New work finer, and in fact, unnecessarily hne 
York City, the speaker, after relating the But today, in the finer grad yf work, 
historv of the standards of length of th« working no closer than t hair would 
Iden times and giving an account of the not do at all, and as a matter of tact a 
British standard ird l the French hair must be sp! t and re split many times 
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rit 30. GENERAL ELECTRIC COMPANY'S DIAGRAM FOR PRESS FITS 


meter, described th Rogers Bond com 


parator by which variations in size might 
be read to about yg, jg, inch, and then ex 
pdained as follows what that minute quan 
tity really meant 

“HAIR SPLITTING” 

The expression “hair splitting” was for 
merly, and is now, sometimes used to des- 
ignate people or mechanics who are sup 
posed to be superfine, and who are not sat- 


before it becomes fine enough to be com 
mensurate with the degree of accuracy 


attained. Some persons are much more 


“fine-haired” than others, but the hairs 

from my own head, which are probably 

about the average in fineness, are some- 
thing more than 0.002 inch diameter 
\ PLUG AND RING MADE TO FIT 

Now I have here a plug agd a ring gage 

made by the Brown & Sharpe Manufactur- 





~_ 
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ing Company. They are hardened steel, 
ground and lapped very smooth and true, 
and, as you see, they fit each other very 
nicely, There is absolutely no play or 
looseness, yet when properly oiled and put 
together, the plug slides freely through 
the ring, as you see. Yet the fit is really 
very close—so close, in fact, that upon be- 
ing allowed to rest for a moment they 
stick together, as you now see them, so 
that I am unable to separate them, even 
by the exertion of my full strength, and 
what appears to be violence must be used 
in forcing the ring off the plug; i.e., they 
must be hammered apart, and for that 
purpose, I use this block of wood having 
a hole bored through it, and a rawhide- 
faced hammer. This sticking is explained 
upon the supposition that, when motion 
stops, the minute particles of oil become 
flattened by the pressure, and thus no 
longer constitute what may be called a 
ball bearing, as they do while in a spher- 
ical state, 
WHAT ONE-THOUSANDTH PLAY AMOUNTS TO 

Now I have here another plug gage 
which is just 0.001 inch smaller in diame- 
ter; upon inserting it in the ring, it is 
seen to be quite loose, and the “shake,” 
as we call it, is quite perceptible. Almost 
any machinist unaccustomed to microme- 
ter measurements would say that it was 
pretty loose—1/64 inch, anyhow, and it is 
at once seen that any good mad¢hinist can 
work with ordinary spring or hinged cal 
ipers closer than 0.001 inch. Yet to go 
into the space between this plug and ring, 
an ordinary hair would literally have to be 
split, for the simple reason that its diame 
ter is more than twice the size of the space 
between the plug and the ring 

This snap gage is just the size of the 
ring; any machinist would pronounce the 
job spoiled which was ground or turned 
as loose as that is; yet it is only 0.00! 
inch, or half a hair loose. But when we 
talk of gygoo Of an inch, than we mean 
a limit much below what is usual in 
machine work, and our hair would have to 
he split, not once, but 120 times, to equal 
it in fineness 

REGARDING STANDARD GAGES 


After describing « the accuracy with 
which standard end-gages and_ others 
were made, and enlarging upon their im 
portance in modern manufacturing oper 
ations, the lecturer continued as follows 

All that has been said heretofore, how 
ever, relates simply to the relation which 
the actual sizes of parts of machines and 
tools bear to certain recognized standard 
bars. It does not necessarily follow from 
this that closer or more accurate work 
can be done in ordinary machine-shop 
practice with standard gages than with 
out them 

GOOD MEN WORK WITHIN SMALL LIMITS 


\ plug and ring can be fitted to each 
other as accurately, if it is done without 


any regard whatever to a standard size, 
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as if the size is made to conform to a 
standard; for, as a matter of fact, machin- 
ists and toolmakers m ordinary good work, 
especially that which is made of hard steel 
ground or otherwise finished smooth and 
true, work within very small limits. I 
have shown you that a difference of diam- 
eter of 0.001 inch between a hard, round, 
smooth ring of steel and a plug of like 
finish and accuracy was easily percep- 
tible; I will now show you that even a 
much smaller amount than this is easily 
perceived. 

THE SNAP GAGE AND THE TEST PIECES 

I have here one of the standard end- 
measure test pieces before referred to, 
made by the Pratt & Whitney Company, 
tested by their Rogers-Bond comparator 
and found to be precisely 1% inches in 
length. Here is a snap gage made by the 
same concern and of the same size. As 
will be seen, the end-measure piece fits 
the gage nicely and is sustained by the 
friction between the highly polished sur- 
faces, this friction being sufficient to even 
sustain the heavier mass of the gage 
Now this similar test piece is 0.0002 (or 
s0oo ) Of an inch shorter, and, as you 
see, is not sustained by the friction, but 
freely drops out. Here is another test 
piece which is only 0.0001 inch less in 
length than the first one, and, as you see, 
ii also drops out of the gage, the contact 
not being sufficiently close to hold it. This 
means that a toolmaker who wished to 
make two such pieces of precisely the 
same length would certainly get them so 
within a limit of variation of less than 
c.0001 part of an inch. 


ACCURACY IN GAGE MAKING 


| have here a ring gage 1'4 inches diam 
eter. This plug is nominally of the same 
diameter, and, as you sée, can be inserted 
by careful handling, provided always that 
the person handling it has had some pre 
vious practice with such gages. It sticks, 
as was seen to be the case with the other 
similar gage, and for the same reason 
Now this plug is not 0.001 inch smaller, 
but 1/20 of this, or sgdgq of an inch 
smaller; you will readily perceive that it is 
not so close a fit as the other plug, which 
is about 1/40 the diameter of a hair larger, 
and upon applying the snap gage to the 
plug, a difference in diameter is readily 
detected. In other words, a good machin- 
ist or toolmaker aiming simply to make 
these plugs of the same size, without any 
regard to a standard of measurement, 
would surely lap the larger one down a 
little. and in so doing would make the 
two plugs vary from each other less than 


sstoo Of an inch. 


WHAT IS ESSENTIAL IN THE DUPLICATION 
OF FINE WORK 
Corresponding results are obtained 
when the diameters of the plugs are tested 
in this measuring machine, or bench-mi- 
crometer caliper, the larger plug being 
quite perceptibly tighter than the smaller 
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one, and when the screw is moved to make 
them equally. tight, as nearly as possible, 
the difference of the reading of the scale 
is by estimation just equal to their actual 
variation from each other. But the 
ability to distinguish the very small dif- 
ference in diameter between: two plugs, 
and to eliminate that difference, is an al- 
together different thing from being able 
to ascertain what that variation is in terms 
of an inch or other standard; and for doing 
this we must have a means of knowing 
just what an inch is, and it is highly im- 
portant that an inch or any division of it 
shall mean the same thing when measured 
by the same workman at different times, 
or by different workmen in the same or 
even in widely separated shops 

STEEL SCALES ORIGINALLY DEPENDED UPON 


In the early days machinists had noth- 
ing for this better than steel rules upon 
which lines are drawn representing inches 
and divisions of an inch. These scales 
themselves were and are surprisingly ac 
curate, but the trouble was in getting ac 
curate sizes from them. 

If, for instance, a pulley or a gear wheel 
was to be bored out in one part of a shop, 
say for a two-inch shaft, and the shaft 
turned to fit it, it would not do to have 
the pulley bored in one part of the shop 
by one workman, and the shaft turned in 
another part of the shop by another work- 
man, each setting his calipers to a scale or 
steel rule; for it would be morally certain 
that, when the two were brought together, 
they would not fit. Yet each workman 
could and probably, in such a case, would 
declare that he had bored that pulley, or 
that he had turned that shaft exactly two 
inches; and no one could dispute either 
of them, for, though it would of course be 
true that both could not be right, who 
should decide which was wrong? 

SOME INTERESTING TESTS 

I have made a test of this matter, using 
a small and delicate pair of inside calipers 
which I made and used for some years in 
the shop. As you see, they are of the 
common jointed type, but are small and 
light, weighing in fact less than ™% an 
ounce. It is, I think, a common mistake 
to make such calipers too large and heavy. 
and for nice work in transferring sizes 
from a micrometer caliper or other stand 
ard measuring device, it cannot be too 
much emphasized that such calipers should 
be light and delicate, in order that the 
slightest contact may be felt. 

Placing atwo-inch steel rule with one end 
against a block of steel, I rested one leg 
of the calipers against this block and ad 
justed the other to various sizes marked 
on the scale, using for the purpose a mag- 
nifying glass, and taking pains to set the 
calipers as accurately as possible. I set 
them to five different sizes, varying from 
each other by eighths of an inch, from 

inch to one inch inclusive. After each 
setting I measured and determined the 


variation from correct size by means of 





awe 
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this one-inch micrometer caliper, and ob 
tained the following results: 
THE RESULTS OF THE TESTS 
I inch ..... 0.99925 inch .. —0.00075 inch 
. 0.87650 inch .. + 0.00150 inch 
. 0.77400 inch .. — 0.00100 inch 
. 0.62450 inch .. — 0.00050 inch 


7g inch 
¥% inch 
5¢ inch 
4 inch ..... 0.50000 inch 

The figures in the first column give 
the nominal sizes measured, those in the 
second column the actual sizes that the 
micrometer showed the inside calipers to 
be set to, read by estimation to the near 
est ten-thousandth of an inch; and the 
third column the variation from correct 
size, the signs preceding these figures in 
dicating the direction of the error. It will 
be seen that the greatest error was 
0.0015 inch, the smallest 0.0005 inch, and 
that there is between the 7g¢-inch and the 


34-inch setting a total error of 0.0025 inch 
Only one setting was just right Che 
smallest of these variations is sufficient to 
make the difference between a good fit 
and a poor one, as we have already seen, 
and it is to be noted that, in making the 
test, more pains were taken than would 
be taken in ordinary shop practice 
ERRORS IN MICROMETER SCREWS 

The speaker here stated the importance 
of having standard plugs and rings for 
reference and for setting calipers to, and 
then he took up the matter of microm 
eters; and in this connection Professor 
Sweet's scheme for overcoming the errors 
in their screws was discussed as follows: 

It has not yet been found practicable to 
produce screws having exactly a_ prede 
termined pitch. All screws have at least 
some error, though in a few cases screws 
have been made that were very nearly 
exact. If exactly correct screws could 
easily be made, and then kept correct i 
use, the problem of exact standard meas 
urements by micrometer gages would be 
much simplified; but since this cannot so 
far be done, the next thing is to devise a 
means of readily overcoming errors aris 
ing from inexact screws. To Professor 
Sweet is due the credit of overcoming 
this difficulty, which has been and is so im 
portant in connection with the use of mi 
crometer calipers, that I have prepared a 
sketch (Fig. 37) which I hope will enable 
those of you who have never investigated 
the matter to readily understand it 

HOW THE ERROR IS OVERCOME 


The sketch represents a plan view of 
the graduated disk, lineal scale, etc.. of 
the bench caliper. The graduations on 
the disk D are read at the edge of the 
scale S and if the screw is exactly correct 
in pitch, i.c., so that just 10 revolutions 
advance it exactly one inch, then the 
edges of the scale are straight and parallel 
with the screw; but if there is an error in 
the screw then the scale is placed at such 
an angle as to compensate for the error 
I have exaggerated the angularity in this 


case to make it more easily apparent. and 
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it will be seen that, in advancing the screw 
just one inch, the graduated disk D would 
move along from.the point P to the point 
P’; and supposing the contact points of 
the caliper to be just one inch apart when 
the scale reads zero at the outer end of 
scale, and to be together when it reads 
zero at the inner end, it is evident that the 
screw has made more than 10 revolutions 
by the amount of the angularity, the di 
rection of the angularity in this case being 
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that required for a screw too fine in pitch, 
or with slightly more than to threads per 
inch, instead of precisely 10 threads per 
inch 

Chis principle of arranging the reading 
line at such an angle as to cause the 
screw to be revolved slightly more o1 
less than the nominal number of revolu 
tions called for by its nominal pitch has 
bcen applied in a great many different 


forms, and has proven exceedingly useful! 





THE READING OF VERNIERS 





An Explanation of a Fine Measuring Instrument 





It has been suggested to us that the use 
of verniers as applied to calipers is not as 
well understood as the merits of the in 
strument make desirable, and that an 
article explaining the reading of verniers 
would prove useful 

THE OBJECT OF THE VERNIER 
The object of the vernier is to enable 


fine readings to be obtained from a scale 


FIG. 37. COMPENSATING FOR ERROR 


having coarse divisions \s often made, 
the readings are ten times as small as the 
divisions of the scale, though verniers 
may be, and often are, made with other 
ratios. Using the ratio of ten, a vernier 
may be made to read to tenths of an inch 
from a scale which is divided into whole 
inches only There would be no advan 
tage in this, however, as it is perfectly 
easy to read a scale divided into tenths 
Similarly a scale divided into tenths may 
be read to hundredths, and here the ad 
vantage of the arrangement begins to ap 
pear, as, while a scale divided into tenths 
may be réad with perfect ease, one divided 
into hundredths requires some effort by 
the eve 
THE ADVANTAGE OF THE VERNIER 

If the process be carried a step further, 

the advantage of the vernier is very ap 


parent. A scale divided into thousandths 





could not be read without a glass, but by 
means of a vernier thousandths may be 
read from a coarser scale. This coarser 
scale may be divided into hundredths and 
the vernier may be made to divide these 
divisions by ten, but such an arrangement 
would not be very desirable, as a scale di 
vided into hundredths is already pretty 


tinely divided to read without a glass. As 
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SYRACUSE BENCH MICROMETER SCREW 


has already been said, the vernier may be 


made to divide the beam readings by any 
number and by using a larger division 
than ten the beam divisions* are made 


1] 


coarser, as will be more fully explained 


further on 
METHOD OF ILLUSTRATION 
For the purpose of explanation a 
vernier for reading tenths from a scale 
which is divided into whole inches is prob 


ably better than a fine one. though no o1 


would think of actually making such a 
verniet he size of our page prevent 
showing such a vernier full size, and Figs 


38, 39, and 40 are, therefore, drawn to re¢ 
but the divisions of the beam 
lo make 


the illustrations more realistic, the fixed 


re to be cor sick red as inches 


ne 


sliding jaws of a caliper are sketched 
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ERNIERK FOR READING TENTHS FROM A SCALE DIVIDED INTO 


the other divisions of the vernier were 


not there. If set at 3, the caliper is open 
by three inches, and so on for any other 
division 
READING THE VERNIER 

Comparing 1 of the vernier with 3 ot 
the beam, it is clear thar as the space from 
2 to 3 of the beam equals 1 inch, while 
the space 0 to 1 of the vernier equals 9/10 
inch, the space between 1 of the vernier 
and 3 of the beam equals 1/10 inch. Sim 
space 2 to 4 of the beam equals 2 
inches and o to 2 of the vernier equals 9/10 

2 18/10 inch, and hence the space be 
tween 2 of the vernier and 4 of the beam 
In the 
same way the space between 3 of the 


equals 2 less 18/10, or 2/10 inch 


vernier and 5 of the beam equals 3/10 inch, 
the space between 4 of the vernier and 6 
of the beam, equals 4/10 inch, and so on 
AN IMPORTANT FEATURE 
Moreover, these readings of the vernier 


SETTING THE INSTRUMENT 

lo set the vernier for any reading, as 
for instance 67/10 inches, it is only neces- 
sary to slide the jaw until 0 of the vernie 
is at 6 and then slide it farther until 7 of 
the vernier coincides with one of the beam 
divisions. As 1 of the vernier passed 7 ot 
the beam, the reading was 61/10, as 2 of 
the vernier passed 8 of the beam the read- 
ing was 6 2/10, as 3 of the vernier passed 
9g of the beam the reading was 63/10, and 
so on until 7 of the vernier reaches 13, 
when the reading is 67/10 


been set by applying it to a 


Similarly, if 
the vernier has 
piece of work, it is read by first noting the 
last whole inch of the beam which was 
passed by o of the vernier, and then glanc- 
ing along the vernier until a division is 
found which coincides with a mark of the 
beam, when the number of that vernier 
division will give the number of tenths to 


add 
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WHOLE INCHES 


ind to do this the Brown & Sharpe Manu 
facturing Company divide the beam to 
fortieths only and then use a vernier with 
twenty-five divisions. Following the above 


I 


I 
rule gives 2 as the vermier 


jo 1000 

reading 

Fig. 41 shows the Brown & Sharpe ver 
nier to an enlarged scale, and it will be 
easily understood after what has preceded. 
The inch will be seen to be divided into 
tenths and each tenth into four parts, the 
value of each part being obviously 1/40 or 
0.025 inch. Twenty-four of these parts are 
then divided into 25 spaces on the vernier 
In the illustration the o of the vernier has 
passed the first tenth, and the second sub- 
division. As the value of each subdivision 
is 0.025 the value of two of them is 0.05, 
and if the o of the vernier stood at the 
second division the reading would be 
01+005=>0.15. To find how many 
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the twelfth division of the latter, wl 
gives 12 thousandths for th iddition - . 
Making this addition we have 0.15 +0001 A French Invention and Some Later American Designs 
0.162 as the reading 
HE ( MBIA CALIPI — R king up tl : 
ee ; Carly history of t crometer caliper, vith i Fig. 43] a 
E. G. Smith, of Columbia, Penn., makes we published son teresting corressand oe 
vernier « ver in which the beam nee between the ] wn & S i ; Aaa bade 
graduated » SIxteen s id the ve eT facturing (¢ mnar ‘ Pe - : : : OO 
1as eight divisions. The reading is ther this matter. We ; Gatiews aed of ) “a 
fore I g I nch Tl} ner 
16 128 . _ . 
shown Fig. 42, again t ged , 
scale The reading of this vernier is as a 
simple as those first described As en 
eraved, the o of the vernier has pass d the | 
mark of the beam, and glancing alone 
é rnier the coinciding lines are foun 
t the third graduatio1 nd the reading 
-— SY 
herefo} he ~~ 
\RR\NGEMENT FOR DIRECT READING IN 
CALIPERING HOLES 
Vhis iliper has a very ingenious ar 
ingement for direct reading when calip 
ering hole The widths of the jaws e | 
ind / are such that together they are | 
equal to the length of the vernier—that: 
16 inch. This being the case, while th _— ,; ? 
extreme left-hand graduation of the vet 
nier gives th listance the extreme aaa ene ncias 
right-hand graduation gives the distanc¢ FIG. 42. THE VERNIER OF THE COLUMBIA IPERS 


d, the value of the vernier readings being, 


however, obtained by counting from the’ the contents of a letter written in 1887 by Ol a spiral line of the same pitch as the 


left in both cases. It is obvious that if Mr. Sharpe to F. A. Strong, of Bridg« screw, 40 to the inch, running round the 
the left-hand graduation stood at 34% the port, Conn cylindrical head of the screw, crossed by 
right-hand one would stand at 11/16, ARSTRACT OF MR. SHARPE'S LETTER 25 lateral lines, dividing this head into 2¢ 
these being the measurements for plug We take pleasure telling you the his equal parts (he pointer which is at 
and holes respectively. Advancing the jaw tory of the micrometer caliper as far as tached to the body of the instrument 
to the position shown affects both read- ,u, knowledge extends. Some time in the Shows where the lines intersect ; and if you 
ings alike, and while the plug measure first seven months of 1867 a man con- count the number of screw-thread line: 
ment is § = 73x the hole measurement is nected with the Bridgeport Brass Com- the pomter has passed over, added to the 
Ty ras pany brought a gage here of the size and number of lateral lines, the number of 














FIG. 4! THE BROWN & SHARPE VERNIER 
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thousandths of an inch the caliper is open 
can be obtained; but, as the cylinder is so 
completely covered by the crossed lines, 
rendering it impossible to put any figures 
upon it, we did not at the time consider 
the instrument of practical value, as it 
could not be easily read. In August, 1867, 
our Mr. Brown and the writer visited the 
Paris Exposition and there saw a mi 
crometer caliper like the other tool shown 
on the blue print [Fig. 44], and brought 
ene home with us. It was at that time 











FIG. 43. AN EARLY FORM OF MICROMETER 


well known in France as “Systeme 
Palmer,” or Palmer’s plan of gage, from 
the name of the inventor. As a gage was 
wanted for measuring sheet metal, we 
adopted Palmer's plan of division and the 
Bridgeport man’s size of gage, adding 
the clamp for tightening the screw and 
the adjusting screw for compensating the 
wear of ends of points where the metal is 
measured, and produced our “Pocket 
Sheet Metal Gage 

\s to whom the credit is due for pro 
ducing the “Pocket Sheet Metal Gage,” 
you can determine from the above state- 
ment of facts. We never should have 
made such a gage as was shown us by the 
Kiridgeport man in 1867 to sell on our ac 
count, as it would be too troublesome to 
read to be salable. If we had not hap 
pened to find the Palmer gage, and there 
by found a practical way to read thou- 
sandths of an inch, no gages would have 
been made. If we had never seen the 
Bridgeport device we should have found 
the Palmer at Paris, and without doubt 
liave made such gages, but possibly would 
have made a larger one first. The im 
mediate reason of making the “Pocket 
Sheet Metal Gage” was the suggestion 
coming from the Bridgeport Brass Com 
pany of the want of a gage of the size of 
the sample shown us for the use of the 


brass trade 
FURTHER PARTICULARS 


In addition to Mr. Sharpe's letter, as 
given above, we also printed at the time 
an article written for the American Engi 
neer by W. D. Forbes, of Hoboken, N. J. 
m the origin of the micrometer. Some in 

resting points were brought out in th 
article as follows 

MR, FORBES’ ACCOUNT 

In 1867 the Bridgeport Brass Company, 
Bridgeport, Conn., in furnishing sheet 
metal to the Union Metallic Cartridgc 
Company, of the same place, had a lot of 
brass returned as out of gage. On in 
vestigation it was shown that the brass 
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was to the gage of the brass company, but 
that the gage in the hands of A. C. Hobbs, 
of the cartridge company, and the one in 
the hands of S. Wilmot, of the brass com- 
pany, did not agree; in short, all three 
gages were proved by a fourth to be out. 
Mr. Wilmot saw at once that the same 
thing might be constantly occurring, and 
he said to Mr. Hobbs: “We will make 
this lot of brass to your gage, but here 
after I will furnish all sheet metal to a 
given thickness, but you must allow me a 
certain variation, either above or below x, 
as we cannot, of course, turn out abso- 
lutely perfect work. Now, what percent 
age will you allow?” Mr. Hobbs thought 
it over and agreed to allow a plus or 
minus variation of 5 per cent; “but,” said 
he, “I don’t see how the percentage can be 
satisfactorily determined.” 

Mr. Wilmot answered he was tired of 
depending on a slit in a piece of metal for 
sizes, and would bring Mr. Hobbs a meas- 
uring instrument which would at once 
give percentage. Returning to his shop, 
Mr. Wilmot sketched the micrometer very 
much as now made [1892] by the Brown 
& Sharpe Manufacturing Company, with 
these exceptions: the stem through which 
the screw passed was not split as now; 
the end of the screw was not hardened, 
nor was the fixed abutment, against whicn 
the article to be measured is placed, made 
adjustable for wear. But the thread of 


the screw was 40, and the division of the 
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Company received permission from Mr. 
Wilmot to make the micrometer, not that 
he claimed any patent or exclusive right 
to it, as the idea he thinks he got from a 
gage which he saw in the works of the 
well known printing-press makers, Hoe & 
Co. In the year 1867 L. Sharpe, of the 
srown & Sharpe Company, bought a 
micrometer gage at the Paris Exposition, 
and as it was called “Systeme Palmer,” it 
is to be supposed that a man by that name 
originated it. This micrometer, Mr. Sharpe 
says, is practically what they now make. 

The instrument that Mr. Wilmot saw at 
Hoe’s was mounted’ on a bench and had 
a wheel and sciew, the wheel being di- 
vided, The trouble which was encoun- 
tered when the end of the screw was 
hardened by the thread warping was over- 
come by the Pratt patent [owned by 
Brown & Sharpe], which made the end of 
the screw to receive a hardened plug by 
drilling a hole in it and forcing the plug 
in. This was a most valuable idea, and, 
to get around it, it is stated that a firm 
made a pin on the end of the screw and 
forced on it a hardened cap; but the law 
called it “substantially as described” in the 
Pratt patent, and sat on the firm. 

A FRENCH PATENT 

Following the publication of the for: 
going particulars given by Mr. Sharpe and 
Mr. Forbes, we received from Brown & 


Sharpe a copy of the patent issued 


























FIG. 44. A FRENCH MICROMETER 
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FIG. 45. ANOTHER EARLY DESIGN 


barrel 25, as now made. A pointer fixed 
to the main frame stood in the place of 
the present center line (see Fig, 45) 

A. D. Laws was then in charge of the 
mechanical work of the Bridgeport Brass 
Company, and to him Mr. Wilmot gave 
the sketch and told him to have six 
mace. Mr. Laws gave the work to a very 
skilled machinist by the name of Hiram 


Driggs, who made them. These are in ex 
istence today; at least, one of them is in 
use, and is in the possession of Mr. Laws 


The Brown & Sharpe Manufacturing 


“citizen” Palmer of Paris in 1848, the 
translation being as follows: 
MINISTER OF AGRICULTURE AND 
COMMERCE 
PATENT OF AN INVENTION WITHOUT Gov- 
ERNMENTAL GUARANTEE 
To the Minister of Agriculture and Com 
merce 
In accordance with the law of July 5, 
1844 
In accordance with this law, on Sep- 
1848, at 3 o'clock and 5 minutes, 


tambher 9 
temper 7, 








Ure Gee 
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a citizen named Palmer demanded of the 
secretary of the Department of the Seine 
a patent for fifteen years on a screw cali- 
per with circular vernier. In consequence 
of the regularity of this demand, it is de 
creed as follows: 

ARTICLE FIRS 


To Jean Laurent Palmer, a machinist of 
Paris, 16 Rue Montmorency, on the 7th 
day of September, 1848, is guaranteed a 
patent for fifteen years on a screw caliper 
with circular vernier, the same being guar- 
anteed to him at his own risk and per! 
without any examination as to its value or 
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FIG. 40. THE PALMER MICROMETER AS SHOWN 
BY A FRENCH PATENT DRAWING 
OF 1848 


novelty, or to the fidelity or exactness of 
this description 
ARTICLE SECOND 

This decree constitutes a title to this 
‘itizen Palmer for his invention, and to 
this:decree are affixed duplicate certifi- 
‘ates of the drawings and descriptions de- 
posited by him in support of his original 
statements, which are hereby duly estab 
lished 

THe MINISTER OF AGRICULTURE 
Paris, Sept. 7, 1848 
THE PATENT DRAWING 

In the engraving, Fig. 46, the sketches 
which accompanied this patent are repro 
duced as nearly as possible, the origina! 
letters of reference being kept on 
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CALIBRATION OF TWO BROWN & 
SHARPE MICROMETER CALIPERS 





An Account of some Tests 


Made by College Students 





The value of the following account of a 
test to which two micrometers were put 
some years since consists mainly in the 
description of the method of making the 
test, though the results obtained are in 
teresting, especially as they have some 
bearing upon a question which has been 
discussed in our columns. The makers 
of the micrometers seem to have had 
nothing to do with the test, for if they 
had, they of 
been willing to stake the reputation of 


course would not have 
their calipers upon a test of two instru 
ments that had been in use for about a 
year, especially if, as we infer, this use 
was in the school and by a number of 
different persons, most of them unused to 
handling micrometers. Considering this, 
the results given, Le. an error on one 
caliper of 0.00012 inch and on the other of 
0.00036 inch, must be considered as .quite 
creditable. As we said, before, however, 
the principal point of interest is in the 
method of making the test, for the results 
do not show the degree of accuracy at 
tained in such calipers, nor do they show 
the wearing qualities, because the original 
errors are unknown. The description of 
the method and results, as originally given 
in the Crank by the students who made 
the test, is as follows 


MICROMETER CALIBRATION 


The calibration of 
which is considered a standard instrument 


a micrometer caliper 


is a matter of interest to all users of 
micrometer screws, since such a calibra 
tion will show to a gonsiderable degree 
of accuracy whether the micrometer is 
perfect, or in error, and if the latter, the 
nature and extent of the error. Being in 
terested to know to what extent the in 
struments used in the mechanical labora 
Sibley College could be relied 
upon, at the suggestion of Prof. R. ( 


tory at 
Carpenter the following investigation was 
made. 

The calibration was effected by compar 
ison with a standard metallic grating upon 
the Rogers-Ballou comparator. The cali 
per was rigidly clamped to the compara 
tor, the axis of the screw being horizontal 
and parallel with the ways of the machine 
The plug which forms the lower post of 
the caliper was removed. An iron block 
having a '4-inch rod screwed into on 


side was clamped to the small movable 


carriage in such a way that the rod played 


freely through the hole 


in the caliper and 
abutted against the end of the micrometer 
screw The metallic grating was 
mounted upon this carriage 


When the 


vanced it pushed the carriage carrying th 


micrometer screw was ad 


grating before it, and the absolute amount 


of such displacement was read by means 
of a fixed microscope focused upon the 
grating. A similar microscope served to 
show whether the caliper remained ab 
solutely stationary throughout the investi 
taken 
cure perfect alinement of the parts by ad 


gation Precautions were to se 
justing the cross-hairs of the microscope 
upon the axial graduation line of the cali 
per, and requiring it to traverse the whole 
length without deviation or going out of 
This both 
horizontal and vertical planes 


focus insured alinement in 
The grating used consists of a bar of 


metal highly polished on one side and 
ruled 2500 lines to the inch. The reading 
microscope is provided with two cross 
hairs, one fixed and the other adjustable 
by means of a micrometer screw, the head 
of which is divided into 100 parts, each 
representing a displacement of 0.00001 of 
an inch. Increments of even number o 
thousandths were taken, so that at each 
reading the fixed cross-hair should coin 
cide with one of the lines of the grating 
Any variation from this was measured by 
bringing the movable cross-hair into coin 
cidence with the line of the grating cor 
responding to the reading of the caliper, 
from the 


and reading its displacement 


fixed cross-hair, thus determining the 
error of the screw 

The investigation showed that the 
micrometer screw could be adjusted to 
within 1/50,000 of the desired point. There 
was also a possible error of about the 
same amount in reading the grating, thus 
making a total possible error of 1/25,000 


Readings were taken throughout the 
length of the screw with constant incre 
ments of 0.024 of an inch. Inasmuch as 
the head is divided into 25 parts, this 
brought the reading upon each division 
successively, thus testing the accuracy of 
the graduation 

The readings showed little error, be 
yond that due to observation, throughout 
the first 344 of its length (one inch); dur 
ng the last 1% of its travel, however, an 


; 


accumulative error appeared, amounting at 
the end to 0.00012 inch, the actual length 
of the screw being 0.99988 inch \ num 
ber of readings was taken both of inter 


A second 


micrometer of the same manufacture and 


mediate points and total length 


pattern was also calibrated in substantially 
the same manner, showing an error which 


gradually rose to 0.00025, midway in its 


travel, dropping at 0.7 to 0.00017 and again 
rising to a maximum at the end of 
0.00036, the error being as in the first case 
Ihe screw was therefore too short, its 
total length being 0.99964 of an inch. The 
were of modern de 


instruments tested 


sign and had been in use about one year 
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A MICROMETER OF THE ORIENT 





A Measuring Tool Made by the Superintendent of a Chinese Shop 


lig. 47, shows 1 tw 
! T-inch m m r caliper (alter 
Brown & Sharpe) which will probably 
fan ind provoke som 
ty as wl ch a very commonly 

1 be ill ed in this con 

14 \ I v \ l, now er 
wil v th f the transla 

mn xty 1S ches into tho 
1¢ wl ire now usually stamped 
ipon the sides of these instruments, have 
) n enti nitted ind in place thereof 
un Chin scriptions have been 
imped ni ng of which is possibly 
leat he linary observer 

VHERE THE MICROMETER WAS MADE 

(he micrometer from which these pic 
ires were photographed is a very fair 
working instrument, although, of course, 
not accurate as its prototype made in 
Providence, from which it was copied, and 
which is now in use in a machine shop in 
the interior of China, nearly 2000 miles 
vestward from Shanghai. This shop runs 


ir 60 men, and is attached to the 
yovernment arsenal and mint at Chentu 
These machinists, as well as their gang 
hosses, foremen, superintendent and gen 
eral manager, together with the 400 or 500 
other operatives of the establishment, are 
all native Chinamen, with no English 
speaking people about them, there being 
no Europeans except a few missionaries 
(if they are still alive) in the whole of the 
city mentioned, which has a population of 
some So0,000 
\N EXCHANGE OF INSTRUMENTS 


The American micrometer was exported 


ir. Wai, whose name appears in his na 
yf the inscriptions 


referred to, was delighted with the Brown 








) micrometer, never having seen 


March 7, 1907. 
may have been instructed in their use, but 
t is a certain thing that they seem to take 
kindly to accurate mechanical work, pro 
iding they do not have to design it them 
<< lve Ss 


When the coining machinery in question 


iad been set up and started, there seemed 
to be no difficulty in teaching the native 
workmen, in a few days’ time, to operate 

successfully, or to take it apart, put it 


together, adjust it and repair it 


lt is an easy matter to provoke a laugh 
at the -xpense of the man who measures 


the widtl ot 


door by stretching his 





FIG. 48 4 MICROMETER SNAP GAGE 


end of that time he brought Mr. Janvier 


the instrument of the pictures, with a re- 
quest that a “swap” be made, This propo- 
sition was favorably considered, as a tool 
of this kind made by native machin:sts, 
who had never seen one before, and en- 


by hand, or with the ordinarily 


tirely 
crude machine tools attainable, was indeed 
too much of a curiosity to ignore. The 
contract, therefore, was gleefully execuced 
by both the parties of the first and second 
parts 
ORIENTAL WORK MEN 

It will probably be a surprise to manv 

»f the readers of this article that so gooa 


hands apart till the tinger tips exactly 
reach the.extreme edge, and then, walking 
away, says: “Don’t get in my way; I’ve 
got the width of a door here.” Much the 
same may be thought of the man who 
uses thumb and finger to get the size of a 
shaft, or to determine if it is round; or 
who with thumb and finger twirls a piece 
of wire between his teeth and decides 
whether it is round. These are plain sub- 
jects for actual measurement; but there 
are many other tests, as im the assorting 
of wool or other fiber, the inspection of 
bank notes for detection of counterfeits, 
the inspection of fracture in metals to 











wy ne 








in the pocket of Henry A. Janvier, who, a 
few years ago was sent to China by the 
Ferracute Machine Company to _ help 
finance that country by superintending the 
erection and running of certain coining 
plants for making all the new silver and 
brass coinage of the province of Szchuen. 
The very intelligent shop superintendents, 


FIG. 47. A MICROMETER OF THE ORIENT 


mechanical work as this is, and as are the 
tools which are constantly being made for 
arsenal work, can be produced by native 
brains and labor in the out-of-the-way 
location referred to. It is true that the 
old-fashioned, crude machine tools and 
engine in use in this arsenal were made in 
Europe, and that some time the Chinamen 


determine structure, quality and condition, 
comparison of shapes not easily gaged or 
measured, in which accuracy of judgment 
is acquired that is truly wonderful 

Is it not. however, guess work? It cer- 
tainly is not infallible, as would be proven 
by actual measurement in any case where 
applied 


the measuring test could be 
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THE USE OF MICROMETER CALIPERS 
FOR REGULAR SHOP GAGES 





A Tool Manufacturer Expresses His Ideas upon This Subject, and Another Con- 
tributor Describes a Handy Micrometer Gage 


THE MANUFACTURERS’ ARGUMEN1 

In the early days of the machinist busi- 
ness, there were no means at hand for 
working closely to any standard of di 
mensions, and very little effort was made 
beyond the making of different parts to 
fit each other. Some people may think 
it impossible to make work interchange- 
able in this way, but, of course, there is 
a way to do it. It has been done quite 
successfully by first constructing a suc- 
cessful machine as a model, then taking it 
down and using its parts as standards 

WHERE THE SYSTEM FAILS 

rhis plan works fairly well for a single 
shop, until there is a fire. When it comes 
tc some other shop duplicating work, or 
making repairs, the system does not work 
so well. In the earlier days some very 
short-sighted persons thought this plan 
would work to their own advantage by 


forcing people to go to them for all re 


pairs. Clearer headed people see, with 
modern means of measuring, that a hol 
ipproximately one inch might better be 
lear enough to fit a standard arbor or 
reamer, and that a tap 1/64 inch over 
half-inch in diameter might as well be 
half-inch, near enough to agree with some 
other fellow’s tap, and that such things 
must make their machinery more valuable 
and lead to further orders from satisfied 
ustomers 
THE ADVANTAGE OF A STANDARD 

The advantage of following our stan 
lard of inches is that it is a means by 
which we can talk intelligently and order 
intelligently Everyone knows what an 
inch is in theory. When I say, “Make 
work one inch in diameter,’ I do not 
nean the theoretical but the practical, the 
lear enough for the purpose, near enough 
to fit the standard arbor, or some other 
fellow’s arbor. This limit may be 0.001 
inch more or less. It is not difficult or 
xpensive to reach this, using modern ap 
pliances. I have heard it said, not long 
go, that the best modern mechanics are 
not the ones who have “good enough” for 
their motto 


THE “GOOD ENOUGH” IDEA 


Che modern or ancient mechanic who 
ioes not or who did not have “good 
enough” for his motto is a very poor 
“stick,” a man whom no machine shop can 
afford to have around; in fact, he is no 
mechanic at all. A mechanic undertakes 
to construct a machine to fulfil certain 
onditions, and if he continues to monkey 
with it one minute after it fulfils these 


onditions properly, he is wasting money 


This “good enough” cuts a big figure in 
the standard measurement business. It is 
the connecting link between Success with 
a big S, and failure. I have seen machine 
shops, in their endeavors to adopt stan 
dard sizes, act very foolishly and waste 
considerable money, merely because they 
did not grasp this “good enough” idea 
WHAT 
This “good enough” is not something 


“GOOD ENOUGH” ACTUALLY MEANS 
to be guessed at: it is something to be 
measured, something to be dealt with in- 
telligently. It is our allowable limit, our 
measure of how far the work can vary 
trom standard and still be used success 
tully. This allowable limit enters into all 
classes of work. In some cases in navi 
gation it may be a matter of ten or fifteen 
miles, and in fine gage work it may meat 
0.0001 inch or less: but the limit must 
exist just the same. We must have som« 


means of knowing when work is _ near 


enough if we want to do business and 
live 
HE OBJECT OF GAGES 

When we us¢ a olid gage or ; Snap 
gage, it stands for the size in theory all 
right. It answers o1 juestion Is the 
work theoretically correct If too large 
make it smaller: but what about too 
small Perhaps it will go, if we had 
something to tell how small it ts Per 
haps you have limit gages, two sizes: to 
vo through, and not to go through Chis 
is much better, for you know then 


whether to throw the work away or not 
Che limit gage can be made to answer the 
final question: Shall we save it or throw 
it away 
HE LIMIT-GAGE QUESTION 
Now, this same limit-gage business is 
very complicated, and it is also expen 


sive, when carried out to the extent nec 


essary to get anywhere with it. It does 
not, and cannot nswer all questions 
You give a man a limit gage to turn a 
piece of work 1 He says: “This piece 
is a certain size now: 1f I know what size 
1 is, I can form an idea of how much 
there 1s to come oft This is worth know 
ng He want means of measur 
ig the pie t as it stands Che fel 
ow who ignores “go 10ug! doesn't 
ire Hi 1 t nibbliu g that piece 
Dp int l | \\ it d 1 tak¢ big 
chip, for { f getting i ! Yo 
must have pati with hin rl m¢ 
hanic of t vw 5S a means of mea 
ring his work during tl proc of 
findme the right si 
HE MISSION OF THE MICROMETER 
The micrometer caliper with graduated 





disks on machi tulhiis t requirements 
quite we | do not mean to say, buy 

iot of them and throw them into the shop 
and that then things will right away start 
off like mmer mght’s dream Chis 
would be too much to expect of even 


There are some brains re 


good thing 


quired along vith then lL have nevel 
seen a machmist who, after undertaking 
the use of a micrometer, was not im 
proved by it in many ways. His “littles 


soon come to be expressed more intelli 
gently. He commences to measure, where 
he formerly guessed, with a consequent 
improvement all around 

THE ITEM OF FIRST COST 


A shop is improved by introducing mi 
crometers even on a small scale. Jones 
says they are too expensive, but it. seems 
that Jones has not gured very accuratels 
[f he figures what limit gages will cost, to 


do even a small part of what the m 


rometer will, he wall tind the micrometer 
i very cheap tool in comparison. Then 
gain, the demand has much to do with 
the cost If micrometers were used to 


the extent that thev should be, there 


would be demand for hundreds of times 
more than at present, and this would nat 
rallv reduce the pric 
\NOTHER UNFOUNDED OBJECTION 
Smit! ivs the greatest trouble 1s that 
they are too light and tender, too liable to 
get out of rder, in the hands of all 
classes ot help Smith’s ideas are the 
most commor1 Probably there are some 
lifferencs 1 makes, but it makes a great 
lifferencs \ n handled In the 
nap gage there is no provision to show 
how irg piece is until the gage goes 
vel Most machinists want earlier in 
formation, and so they force the gages, 
n hope to tell, by the sense of touch, how 
much remain to come oft This sense of 
touch differ in people very much In 
some it amounts to all their strength, and 
thes strong on spoil the gages 
CROMETE! . IKELY TO BE ABUSED 
In the micrometer there 1 excuse OF 
we for so much strength It idjust 
ible; the nachinist may know, by its 
reading. when the work correct he 
may also run the screw back and measure 
without crowding, the actual size at an 
9 In the « ft icrometer the 
nan uses his b nd his eves mor 
nd sav hi engeth tor ding a bicycle 
I he vorl t th is usefu 
ve found it ea to teach men to u 
icrometet | have had experience 
’ ning lig t) is mall cale ) 7 
ve used nothing 
of e work. but 
rr ter lf it « be ¢ nasm 
1i¢ ce Tl whv not rge o1 
PERFECTION REQUIRE ARE AN 
TUDG ME 
Mr. Perfection says that two me 
in measure ke with micromete! 
h ; riou Ther funny thing 
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comes in right here Men who have 
worked perhaps twenty years at the busi- 
ness, and who perhaps have never worked 
closer than 0.002 inch in their lives, unless 
by accident, when they get to using mi- 
crometers, will sometimes get it into their 
heads that if they can’t work to absolute 
perfection it is of no use; when nearly as 
close work as, with their best efforts, they 
have been in the habit of doing, can be 
done with the micrometer with almost no 
effort. Where great accuracy is required, 
great care must be taken with the gages, 
whatever kind they may be. 


rHE USE AND CARE OF MICROMETERS 


\long with micrometers, in every shop, 
there should be a good set of solid test 
pieces, end measures or disks. Someone 
should be detailed to look out for the ad- 
justments of all the micrometers in the 
shop. ‘This someone should be skilled in 
such work It should not be left to 
Where very close results are 
required, two sets of test measures 


everybody 


should be kept, one for general use, the 
other for occasional reference only. Some 
of the micrometers should be kept for the 
finest work only, where those that are 
more worn or otherwise more inaccurate 
can be used on work of less refinement. 
I believe in graduated disks fitted to the 
If the 
micrometers in use are graduated to reaa 
in thousandths of an inch, these dials 


feed screws of all machine tools 


should also read the same. 


4 HANDY GAGE DEVISED BY ANOTHER PRAC- 
TICAL MAN 


In connection with the preceding matter 
pertaining to the use of the micrometer as 
a regular shop gage, we believe the fol 
lowing account of some home-made ad 
justable gages, as related by the man who 
constructed them, should be of interest: 
sketch, Fig. 48, 
shows an adjustable snap gage that I have 


The accompanying 


used for several years as part of a shop 
system of measurement that I have found 
very satisfactory These gages can be 
made at a very small cost, especially if a 
number of them be made at the same time. 
lhe one shown here will take in anything 
up to 3% inches, a size of gage most gen- 
[he frame is of cast 
steel, very light and rigid; the rod and 
screw are 5/16 inch in diameter, the latter 


eral in lathe work. 


having 20 threads per inch and locked 
when adjusted by the  thumb-screws 


shown. 
ALINEMENT OF ROD AND SCREW 


We experienced no difficulty in making 
the rod and screw come exactly in line 
It was done in the following manner: the 
holes were drilled on the lathe centers and 
then split with a hack saw whose soft 
back had been cut down until it would 
pass through the hole. The holes for the 
thumb-screws were drilled next, the top 
half to the whole diameter of the screw, 
and the bottom half tapped. A cast-iron 


sleeve, 1'4 inches long and 7% inch diam- 
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eter, was then made to fit snugly over the 
shank of the tap, which had been short- 
ened by cutting off the square end. 


TAPPING THE HOLE FOR THE SCREW 


The shank was entered one-half the 
length of the sleeve and a hole drilled 
through sleeve and tap and fitted with a 
pin. The hole for the adjustment screw 
was then tapped from the inside of the 
gage outward, the shank of the tap being 
supported in line by a rod passed through 
the other hole into the sleeve and rigidly 
clamped by the thumb-screw. The tap 
was turned by a small bar fitting into 
holes drilled around the sleeve. The ends 
of the rod and screw are hardened and 
ground 


MAKING THE “POINTS” 


Under the system which I have em 
ployed and found so satisfactory, we used 
o.1-inch square steel wire for “points,” as 
the men called them. If a man had cer- 
tain sizes to turn that had to be quite 
accurate, he would cut off pieces of this 
wire about the length required, stamp the 
size on it and round and taper the ends 
so that they were about 1/32 inch in diam 
eter. These points he made approximately 
to size and then gave them to the foreman, 
who tested them with a vernier caliper in 
his office, fitting each with a rub or two 
of the file, or perhaps a blow of the ham- 
mer on a small anvil beside the instru 
ment, to bring it up to size. It is then a 
smmple matter when the work is roughed 
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down nearly to size, to quickly and ac- 
curately set the snap gage to the point, 
making practically a solid gage. These 
“points” are very quickly made, and can 
of course be kept for future use. 
SOME FEATURES OF THE SYSTEM 

A man seldom required more than the 
suggestion that he could get his points 
ready while his machine was running, be- 
fore he made a practice of doing so. For 
sizes over 10 inches we used a piece of 
broom handle or other wood, with a 
pointed wood screw in either end, flat- 
tened for a wrench. When extreme ac- 
curacy was necessary in the smaller sizes, 
a small piece of wood was drilled out and 
pressed over the wire to keep the heat of 
the fingers from expanding the gage while 
setting. These “points” can’t be beaten 
for inside gages, especially in getting the 
size of a hole already bored when it is 
necessary to turn a piece to fit it exactly. 

THE GAGES USED BY PREFERENCE 

Besides these snap gages we had a num 
ber of the regulation micrometer calipers 
of all sizes in the toolroom, and accessible 
to anyone competent to use them; but I 
noticed that it was not long before there 
was hardly any call for them, even by our 
best workmen, after they had become ac- 
customed to the new system. I have never 
known a machinist who had tried the sys- 
tem but who was in love with it; and, 
besides producing the work within the de 
sired limits, I found the total time con 
sumed much shortened 





MEASURING EXTERNAL SCREW- 


THREAD DIAMETERS 





The Application of Micrometers and Wires in the Measurement of U.S. Standard, 
60-degree V, and Whitworth Threads 





It is frequently necessary, especially in 
making a tap or thread-plug gage, to 
measure the thread diameter on the thread 
angle in addition to measuring on top of 
the thread and at the bottom of the thread 
groove, and unless calipers made ex- 
pressly for the work are at hand, the 
measurement on the thread angle is not 
made with any degree of accuracy or is 
omitted 
sketches, Figs. 49, 50 and 51, formulas, 
and Table 10, are worked out for con- 


entirely. The accompanying 


venience in screw-thread inspection, so 
that by using ordinary micrometer cali- 
pers and wire of the diameter called for 
in the table the standard threads can be 
compared with the figures given. 
THREADS OF SPECIAL DIAMETER 


For threads of special diameter the 


values of x, +: or +: can be readily com- 
puted from the formula corresponding to 
the method of measuring to be used. The 
method shown in Fig. 49 at x is liable to 
lead to an error unless care be taken that 


the diameter on top of the thread is cor- 





rect, and also that the flatted surface 
on the top of the threads is concentric 
with the rest of the thread. The concen- 
tricity of the flatted surface can be tested 
by measuring, as at , Fig. 49, at several 
points on a plane through the axis and 
at right angles to the same. The wire 
used must be round and of uniform diam- 
eter. 
DIAMETER AT ROOT OF THREAD 

An important point not understood by 
all draftsmen, toolmakers and machinists 
is the fact that the dimensions for diam- 
eter at the root of the thread obtained 
from the formulas which are in general 


use, viz. ‘ 


D 1-299 for U.S. standard threads, 


n 
1738 ; : : 
D— for 60-degree V threads, 
n 
and 
1.28066 ia 
D— for Whitworth, 
n 


do not give the correct diameter for 
measuring the bottom of the thread groove, 
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a 


but instead they give the diameter of a_ which gives the diameter for measuring 








357 


and the various root diameters given in 


































4 cylinder which the point of the threading at the bottom of the thread groove is the three columns headed 2): in the ac 
F tool will touch when it has reached the lead \3 companying table were computed from 
correct depth of the thread. The formula (D—2d)? + : this formula 
f 
f f SS 
IN. NN 
Xr Di+2hre 
i Y 
4a 
FIG. 50 FIG. 51 
Let D=outside diameter of thread. . 
* D=root diameter measured in thread groove. 
“ n=number of threads per inch of length- 
“ d=depth of thread. 
; “ p=distance from center to center of adjacent threads. 
: “ f=width of flat on U. S. Standard thread. 
“ p=radius on Whitworth thread. 
“ a=diameter of wire used. 
“ B=distance from apex of thread angle at root, to center of wire. 
“ D=diameter of cylinder touched by apexes of thread angles. 
“ x=diameter from top of threads on one side of tap or bolt, to top of wire laid in thread groove on opposite side. 
U. S. STANDARD THREAD. 60° V THREAD. WHITWORTH THREAD. 
Then polead-t for single threads. f=lead=, for single threads p=lead=-., for single threads 
d= px .6495,—"** Lp x. 866,—!! d=px 64033—+*' 29008 
D,= ViD—34V + D=V(D—3a) HS D=v(D—34y* TS . 
fut e=.;2;, max: to px . 577, min r=p x. 1873. 
a=from p, max; to p x. 505, min. Ss; a i _— a=p x. 84, max; to px. 454, min. 
Pi + sin 30°=2 B=i+sin 30°=a. A=i+sin 27°30'= py 
D,=D=" D=dD-\ D=D— "segs, 
xi?" +B+%. x=5+9+A+4. x=h+P+4+8+4. 
- x,=D,+2A+a. x,=D,+2h+a. =D,+2f+a. 
x,=0(D, +28) HG) +2. x= (D+ 26)4 (Ss ta. xy DF 2B +S) +a 
‘ a B : S Cy us .& 
a 1 ° 2 
ol ] Thy —e 
i [=| 08 | SAS | 4018 | 400 
& W124) 4496 4497) 4512 
. : a aoe a 










2825 | 2.3150 /2 3178 





TABLE CONSTANTS FOR MEASURING 
U. S. STANDARD, V and WHITWORTH 
THREADS. 
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TABLE 10. CONSTANTS USED IN MEASURING EXTERNAL SCREW-THREAD DIAMETERS 
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SENSITIVENESS OF TOUCH 





Minute Variations of Magnitude and Form Detected by the Human Fingers 





uring the week of the dedication of 
exposition buildings, at Chicago, Am 
Webster and a 


facturer of hardened-steel balls were there, 


OSE well known manu- 
nd were met one evening at the hotel by 
Machinist 


bearings 


\merican 
subject of ball 
the ball 
taking a hardened and ground ball 


the president of the 
Company [he 


was introduced, and manufac 
urer, 
from his pocket, handed it as a specimen 


if his work to Mr. Webster, who, 


rolling 


between his fingers, remarked “Why 
lon’t vou make them round?” “It 1s 
round,” was the reply, to which Mr. Web 
ter answered, “No, it is not round—I can 


feel that it 1s out of round.” The manu- 
facturer was unable to detect any want of 
truth, and the result was a trifling wager 
Mr. Webster, 
allowed to take the ball 


would measure it, 


vetween him and who said 


that if home he 


and determine whether 


not it was true, and how much it 


at all 


wa 

a ad 
\ DEMONSTRATION BY AN EXPER 

\ tew Mr. Webster called at 

his office, armed with a fine micrometer 

made by A. J. Wilkinson, of Bos 

ton, and said: “I am now prepared to win 


the wager made in Chicago, as I can dem 


days later 


, 
aliper, 


mstrate that the ball is not round. It ha 
iround it what may be termed an equa 
torial line which stands above the surfac 


1t the ball, or, in other words, there is a 


velt extending around it, the diameter of 
which is greater than that of the ball 
vhen measured at any other point than 


through this be It and | can pick it out 


very time by the sense of touch, and 
place it in the caliper so that it will not 
pass through, though-the caliper be set si 


that the ball will easily pass through when 
urned so that this belt or equatorial line 


does not come into contact with the 
crew 

Chis Mr. Webster was successful in do 
ng at every attempt; and Fred J. Miller 
then associate editor of the AMERICAN 
MACHINIST, who was called in to. se 
what he regarded as a remarkably delicate 
ense of touch, found after a few trials 


that he could himself easily detect the belt 


rolling the ball in his fir and dem 


gers, 


strated that he did so by placing it co1 
ctly in the calipers at every trial 

NOTHER EXHI ON OF SENSITIVENI 

\lr. Webster, again taking the ball and 

¢ it betwee s finget said there 

ie feature it that he had not 

ire noticed, 1e., there seemed to be at 

rtain point int bel slight projec 

1 V1 he described it, a mountain; 

nd after a little examination both he and 

Mr. Miller demonstrated that they could 


define the location of thi 


s; mountain by the 


j 1 


touch, and they both placed the 


LET Se rT 


closer measurements were 


ball that it 


just touched, when, if turned very slightly 


in the caliper repeatedly so 
from that position in any direction, it 
would pass through without touching 

THE BALL 

A bench measuring Mr 
Webster’s shop at Waltham (The Amer- 
ican Watch Tool Company), showed that 
the ball, 
actually 


ACTUAL VARIATION OF THE 


machine in 


which was % inch nominal diam 


through its 
through 


eter, measured 


smallest diameter 0.37512 inch; 
the mean or ordinary diameter of the belt, 
the 
belt, or its largest diameter, 0.37539 


that the 


inch; and through mountain 


0.3752 
and 
Thus it 1s ordinary 


inch seen 


diameter through the belt 1s 0.00008 inch 


greater than through the smallest part, 
and that the mountain is 0.00019 inch 
above the belt, the diameter measured 
through the mountain being 0.00027 inch 
greater than the smallest diameter 
CONCLUSION DRAWN FROM THE TESTS 
The tests showed, we think conclu- 
sively, that a variation in size or shape 
amounting to less than 0.0001 inch can be 
detected by the fingers, where, either 
naturally or by training, the sense of 


tcuch or the sense of magnitude is highly 


developed So far as the matter has beet 
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sucn 


that 
sensitiveness is at all common, very few 


investigated, itrdoes not seem 
persons being able to detect any variation 
or departure from sphericity, or, where 
they think they do detect it, they fail to 
prove it by placing the ball in the caliper 
correctly 

PROFESSOR SWEETS EXPERIMEN! 


Shortly after the account of the tests 


as noted above was brought to the atten- 
tion of Professor Sweet he wrote us as 
follows 

friends engaged in the 
bardened-steel ball 


less interested in machine-shop 


Having some 


business, and being 
more or 
measurements, I was naturally interested 
in your Ambrose Webster's 


thumb and finger caliper, and could only 


account of 


reconcile your statement to my conception 
of the possibilities by fancying you had 
one too many ciphers on the account. It 
takes a fairly good man to detect 0.0001 
inch difference in the size of a piece with 
common calipers, and to concede that a 
man could do better with his fingers was 
at first, straining to one’s belief 

Picking up some sample balls at hand, 
we noted, after but a moment's fingering, 
that they not round, and 
peared to have the same peculiarity noted 
While we had no means 
the 
with 


were one ap 


in your account 


for absolute 


the small 


at hand determining 


variation, it was easy 
measuring machine to determine that the 


variation was not far from o.oooT inch 





AIDS IN SETTING CALIPERS 


TO A STEEL SCALE 





Accurate Results Obtained by Simple Appliances 





ithe question as 1 how Ose to any 


given length a machinist ought to set his 


calipers, using a steel scale, led to quite 
1 discussion in a certain machine shop a 
year or so ago, and it resulted in the test 
ing of the skill of several lathesmen in 
this respect len inches was selected to 
make the setting to, and the calipers were 
tested with a micrometer. The variation 
at first was about o.o1 inch, some being 
plus, others minus 

TTOW FINER MEASUREMENTS WERE OBTAINED 


Then the caliper points were squared 
when much 
Chen it 


aduated 


p, making the corners sharp, 
made 


was found that by using a scale gr 


in hundredths of an inch still greater ac 
uracy was obtained than with coarser 
luations the lines being finer they 

ld be more accurately split It was 

| found that it was as easy to set to 
.005 inches as to Io inches, for on the 
ndredths graduation the lines and the 
spaces are abou the same width, making 
as easy and as accurate to split one as 


the ther Much closer measurement 


but the would 


one in saying that, with 


were made, average not 


justify caliper 
points as generaily used, the error wouk 
be much less than the breadth of the line 
on the scale. To set calipers accurately to 
the work, it is not necessary that the cor 
ners of the points be sharp nor parallel 


+ 


o each other, for they are adjusted till 

touch is felt, and points slightly rounded 
this but rounded 
work 


inside 


ire best for purpose ; 


pomts are less accurate for scale 


ind also more tedious when and 


outside calipers have to be set to each 


ther 


\BLE STOPS AND THEIR USES 


ADJUST 


In order to make scale measurements 


exact, with ordinary points, two pairs ot 
adjustable made to fit the 


stops were 


scale, as shown in the sketch, Fig. 52 
rhe the 
cut down flush with the top surface of the 


reveled off one-half 


inside corners of stops bb 


scale, and the edge is | 
the thickness of the line on the scale, as 
If a pair ot 
together, 


the 


shown in the edge view at S’. 


the stops are brought their 


beveled corners form a line sam 
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breadth as those on the scale, and they 
can, therefore, be set exactly; then one 
stop can be slipped away and inside or 
outside calipers, as the case may be, set 
to the remaining ones. Lines and spaces 
are so closely split with these that 10.625 
inches can be readily set, and_ there 
is not much guess work in setting 
them to 10.5625 inches on the same 
graduation 

The outside calipers shown in_ the 
sketch were not drawn as they are be- 
cause it is the easiest way, but because it 
is believed to be the way they ought to be 
made. The idea is to make the leg with- 
out any useless stock in it. The shape 
shown does that; they weigh less, take up 
less room in the tool chest, and are in 
every way more convenient than when 
pert of the leg is made straight, as they 


usually are 























ADJUSTABLE STOPS FOR SETTING 


FIG. 52 


CALIPERS 
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THE SIDE PLAY OF THE CALIPERS 





Making Allowances when Boring Holes for Running, Shrink, and Press Fits 





One of th. .amiliar devices of the ma- 
chinist consists in giving the inside cali 
pers a certain amount of side play, when 
for any purpose it is desirable to obtain 
a measure minutely less than the full di 
umeter of the hole, as in making a loose 
or running fit, such as that of a journal 
in a solid bearing, or a sliding fit, as of a 
plunger in a_ cylindet The trick is a 
practically serviceable one, and it occurred 
to a contributor of ours that it would be 


well to know the actual differences of di 
mension which are obtained by differem 
amounts of vibration of the calipers; and 
so he took the time to do a little figuring 
for the benetit of readers of the AMERICAN 
MacHINist. His method of figuring and 
the result are het given in his own 
words: 
THE ARITHMETIC IN THE CASI 


The thing which struck me as the re 


Edge View 


sult of my arithmetic was the minutene 
of differences obtainable by this device. It 
is a micrometrical contrivan whose re 
sults are as fine and as reliable as those 
obtainable by costly instruments 

In Fig, 53, having the circle 4 B D 


with the diameter E D, we wish to know 


what will be the length of 4 D or B D for 


different lengths of 4 B | have not 


tound a very quick and easy way to do it, 


and it may be that there is a consider 


ably shorter cut than mine. Knowing the 
diameter of the hole E LD, and assuming 
some definite length for | B, the total 
side play of the calipers, we have the 


length F B, one-half of 4 B. and C B or 

















FIG. 53 THE SIDE PLAY OF THE CALIPERS 


C D, one-half of E D, to find the length of 
BD. In the right-angled triangle F B C 
we have 
FC \ (CB)? (FR). 
lhen, having the length F C, and the 
neth © D being known, we add them 
together for the length / D. Then, with 


FF B, as before, we have 
B D= (F B)?'+(FD)?*. 


\ PRACTICAL EXAMPLE 


We can take a case and work it out by 
irithmetic Sav that the diameter E D is 
10 inches and the side play is 1 inch, then 
( Bewill be 5 inches and F B will be 0.5 
nch, The length F C, then will be 
VW & 0.5 VY 0.25 WY 24.75 4.9749 
Then for the length F D, or F C4-C D 
we have 4.9749 5 9.9749, and then 

BD VY (FRY) (FP py VY (©.5)? 9.9749" 

4 0.25 4+ 90.4986 VY 99.7486 0.9874 inches 
Here we have in a 10-inch hole with a‘side 
play of 1 inch a difference of size of only 

ver 0.01 1, which gives us a hit 

idea of the fineness with which the de- 

vi will theoretically work. In practice 

res sa nu rf » tine, be 

cause usually w nly guess at the actual 

amount of tl le play, but the guessine 

f a trained machinist is not far from his 
ictual meas g 

TABULATED RESULTS 


I give a little list in Table ut of the re- 
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duced dimensions for different amounts of 
side play of the calipers in a 12-inch hole. 
From this, of course, the dimensions may 
other diameters 
where in the 


for holes of 
by simple division. Thus, 
table the side play is 2 inches, if we divide 


be obtained 


the items by 4 we have the side play and 
the reduced dimension for a 3-inch hole, 
or 0.5 inch and 2.9894 inches respectively. 
Side play 


lS PPrerTeorerrerrererticia I 1.99909 

> setcoses SEQ0R 

0.4. wer .. 11.9983 

0.6 dace a ap caer ane 11.9902 

OS... 5 sash a sr aiseoic a 

- eee ee ee 11.9895 

aan cue a odes 11.9849 

Races 11.9795 

| verre 11.9730 

| Se 7 11.9660 

re ccekee Se 

eee paren 11.9490 

2.4 : dawigaenarwers 11.9391 

£5. pare sare coce 39.9890 

Seer ; oc seeea Sa 
TABLE II, REDUCED DIAMETERS _ INDI- 
CATED BY INSIDE CALIPERS FOR DIFFERENT 
AMOUNTS OF SIDE PLAY IN A 12-INCH HOLE 


THE CALIPERS IN 
OR PRESS FITS 


INCLINATION OF 
SHRINK 


AXIAL 
MEASURING FOR 


In the case worked out above it was de- 

















sired to produce a hole slightly larger 
than the piece to go into it, or a 
*b q 
i ‘ 
2 A 
! 
| 
v 
a, 
FIG. 54. MEASURING BY INCLINING THE 


CALIPERS LENGTHWISE OF THE WORK 


piece slightly smaller than the hole. 
In operations where a hole is wanted 
somewhat smaller than the piece to be 


shrunk or pressed into it, a similar plan of 


measuring can be employed, and a table 


giving the tightness can be computed. The 
sketch Fig. 54 will serve to make the 
meaning clear. The distance A is the 


diameter of a hole and line a is the length 
of a gage the exact size of the piece to be 
pressed or shrunk into the hole. The dis- 
tance b is the amount the gage lacks of 
assuming a position square or at a right 
angle to the axis of the hole. 

CLOSE WORK POSSIBLE 


results can be obtained by 


A machinist who has used it 


Very cl 
this method 
more or less, recalls once boring holes in 
a lot of crank webs into which the shafts 
The pressure 


ose 


and the pins were pressed. 


AMERICAN MACHINIST 
determined upon in this case was 40 tons, 
and none of the fits actually required more 
than 42 tons, while few, if any, went as 
low as 38 tons, and it is quite possible that 
there was difference enough in the metal 
to cause at least a part of this difference 
in the force required to press these pieces 
home. 
WORKING OUT THE TABLE 
It is an easy matter to make a table as 
suggested. It is only necessary to find the 
different lengths for the 
for the right-angle triangle of which A 
is the constant base and b the perpendicu- 
lar, taking b at different lengths from % 
Assuming the diameter 


hypotenuse a 


inch to 2 inches. 
to be 12 inches, as in Table 11, then the 
lengths indicated for different inclinations 
in the direction of the axis will be as given 
in Table 12 
Inclination 

of 


calipers 


1g inch 1 2.00005 
™% inch 1 2.00200 
Ee ere eterna 12.00580 
I) altel a ge caters oe eal 12.01040 
Ree ee rer 12.0162t 
¥%4 inch 12.02340 
7% inch 12.03180 

I inch 12.04159 
1% inches 12.06490 
1% inches 12.09338 
De I S664. wc anew een 12.1268) 
2 inches 12.16550 

TABLE I2 AXIAL INCLINATION OF CALI 
PERS IN ALLOWING FOR SHRINK OR FORCE 
FITS IN A I2-INCH HOLE. 


SIDE PLAY OF CALIPERS IN BORING HOLES 


LARGER THAN A PIECE OF KNOWN 
DIAMETER 
The following is an approximate rule 
for obtaining the variation in the size of 
a hole corresponding to a given amount 
of side play in the calipers. The rule has 
the merit of extreme simplicity and can be 
applied equally well to all diameters ex- 
cept the very smallest. In most cases the 
calculation is so simple that it can be done 
mentally without having recourse to pencil 
or paper: 
THE CALCULATION 

Let 

side play of calipers 
Six- 


A in Fig. 55 
or end measuring rod in 
peeuthhe of on inch 

which calipers 

or length of measuring 


B=dimensions to 
are set, 
rod in inches 

difference between diameter of 
hole and length ef B in thous- 
andths of an inch 


Then C within a very small limit. 


A? 
28’ 
Example: <A _ standard 
inches long, has 3% inch of side 
What is the size of the 
and B=5%. 


end measuring 
rod, 5% 
a hole 
this 
Applying the above formula: 

C 6X 6 36 - 


II II 


play in 


hole? In case A =6 


3.27 thousandths 
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of an inch, or 0.00327 inch. The diameter 
of the hole, therefore, is 5% + 0.00327 or 
5.50327. 
ACCURACY ATTAINED 
The method will be found to be cor- 
rect within a limit of about 0.0002 inch 
if the amount of side play is not more 
than one-eighth of the diameter of the 
hole for holes up to 6 inches diameter; 
within 0.0005 inch for holes from 6 inches 
up to 12 inches; and within o.oo1 for 
holes from 12 inches up to 24 inches. If 
the amount of side play allowed be de- 
creased, the accuracy attained is very 
much greater. To secure the same limit 
of accuracy with larger holes the amount 
of side play proportionate to the size of 
the hole should be decreased. Generally, 
however, the limits of error allowable are 
greater in the case of large than of small 
holes, and the rule may, therefore, be said 
to hold good for all sizes of holes. For 
the length of 


THE DEGREE OF 


small differences between 
the measuring rod and the holes, the ac- 
curacy of the method is greater the larger 
the hole. For instance, an allowance of 
0.001 inch on a hole 12 inches diameter 
requires about twice as much side play as 
in the case of a 6-inch hole. 


ALLOWING AND DRIVING FITS 

This rule has been found to be useful 
for boring holes of large diameters in 
which allowances have to be made for 
running or driving fits, as only a single 
measuring rod for each nominal size is 


FOR RUNNING 





FIG 55. THE SIDE PLAY OF THE CALIPERS 
The rods should be of standard 
length, or a known amount less than 
standard, the allowances being obtained 
by varying the amount of side play when 
boring. The rule is also capable of de- 
termining limits, as the maximum and 
minimum amount of side play allowable 
can be specified. The measuring rods 
should be tapered at each end and the 
points slightly rounded. For accurate 
work, the body of the rod should be en- 
cased in some non-conducting material to 
nullify the effect of the heat of the hand. 


required 


THE MATHEMATICS INVOLVED 

The geometry involved in this rule at 
first sight seems rather obscure, and will 
doubtless form an interesting problem for 
hint toward its solution 
it may be that 32 xX 32 = 1024, 
which does not differ by a very large 


readers. As a 
noted 
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amount from 1000. The rule is only ap- 
proximate, and the errors increase with 
he amount of side play allowed. If used 
in the manner specified above, however, 
it is quite sufficiently accurate for most 
purposes. In internal grinding, when the 
hole is nearing the required size, an end 
measuring rod used in this manner forms 
a very handy method of ascertaining how 
much metal remains to be removed, and is 
found to be much quicker than the inter 
nal micrometer. 

A COMPARISON OF METHODS 

In comparing this method with that 

described in the first section of this ar 


Diameter of holes, inches 





Length of Side play, Approximate Theoretical 
tod,inches inches method methad 
1% \% 1.5013 1.5013 
1% 3-16 1.5030 1.5029 
14 \% 1.5053 1.5052 
2 \ 2.0010 2.0010 
2 3-16 2.0022 2.0022 
2 WA 2.0040 2.0040 
2 5-16 2.0062 2.0061 
3 % 3.0006 3.0006 
3 4 3.0026 3.0026 
3 3g 3.00600 3.00588 
4 % 4.0005 4.0004 
4 Y% 4.0020 4.0019 
4 ¥% 4.0045 4.0044 
4 “ 4.00800 4.00783 
6 “4 6.0013 6.0013 
6 % 6.0030 6.0029 
6 “ 6.0053 6.0052 
6 % 6.0120 6.0117 
9 % 9.0008 9.0008 
9 Ve 9.0035 9.0034 
9 4 9.0080 9.0078 
9 I 9.0142 9.0139 
12 ¥% 12.0015 12.0014 
12 % 12.0060 120058 
i2 I 12.0106 12.0104 
12 14 12.0240 12.0235 
18 Vy 18.0017 18.0017 
18 I 18.0071 18.0069 
18 14 18.0160 18.0156 
18 2% 18.0360 18.0352 
24 WA 24.0013 24.0013 
24 I 24.0053 24.0053 
24 2 24.0213 24.0208 
24 3 24.0480 24.0470 
TABLE 13 SIDE PLAY OF CALIPERS—DIAM- 
ETERS OF HOLES AS COMPUTED FOR 


VARIOUS GAGE LENGTHS AND 


AMOUNTS OF SIDE PLAY 


ticle, it should be remembered that the con- 
ditions are that is to the 
first method is for setting calipers to a 
given smaller than a hole of 
known diameter, whereas the method now 
described is for boring a hole a given 
1mount /arger than a gage of known length 

In measuring the side play it is sufficient 
to take it to the nearest sixteenth of an 
inch, and if anything like accuracy is re- 
quired it should be measured, not guessed 
at. Table 13 gives the approximate re- 
sults for a number of sizes, and in par- 
allel columns those by the 
theoretical method. 


reversed Say, 


dimension 


obtained 
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SOME MODERN MICROMETER CALIPERS 





The engravings Figs. 56 to 61 inclusive 
show the general appearance of three well 
and illus- 


American micrometers 


their distinctive 


known 


trate features of con- 


struction. 


THE BROWN & SHARPE INSTRUMENT 
The No. 8 micrometer of this firm is 
represented by Figs. 56 and 57, the for- 


mer showing the instrument as fitted with 
ratchet stop, and the latter a section of 
the tool without the ratchet. 


The means 


a lug at one side which enters a slot d 
in the frame c) the roller is forced up the 
inclined suriace and the split ring closed 
on the measuring spindle. With this ar 
rangement the spindle may be clamped 
iast, or, if desired, the nurled ring may be 
turned enough to grip the spindle 
hghtly; whatever put the 
split ring is retained until the nurled ring 
is again operated, as the clamping ring 
the spindle is 


just 


tension is on 


cannot turn even when 


moved. 














FIG. 56. BROWN & 


of adjustment are plainly shown in the 
sectional drawing and the details therein 
represented show clearly the device for 
clamping the spindle 

The nurled clamping ring a placed, as 
shown, in a slot milled in the micrometer 
body, slips over a split ring 6, which 
when open is a sliding fit for the spindle 
and so lengthens the actual bearing for 
At one side of the split ring 


the 


the latter 
as will be cut 
leaving an the 
formed when the ring is in place in the 
nurled ring being just deep enough at the 
bottom to admit a small roller c. When 
ring a is moved by the fingers (ring b 
being prevented from turning by means of 


metal is away, 


pocket 


seen, 


inclined surface, 


SHARPE I 


INCH MICROMETER 

Che ratchet stop as applied to this tool, 
while not shown in the line engraving, 
words. The 
seen in the half 
tone is mounted freely on a hub attached 
to the regular nurled thimble, and has at 
its inner end a series of ratchet teeth en- 
detent or pawl 
If more 


may be explained in a few 


small nurled extension 


gaging with a 
placed in a pocket of this hub 
than a certain degree of pressure is ex- 
erted in closing the tool on the piece to 
be measured, the ratchet slips by the pawl 
turning of the spindle 


spring 


and prevents the 
thus all subjected 
to a uniform light pressure. In opening 
the micrometer the pawl positively en 
gages the ratchet so that it cannot slip 


objects measured are 








FIG. 57. DETAILS OF 





BROWN & 








SHARPE MICROMETER 
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threads in contact. Another important 
feature is the spring fp which puts a slight 
but uniform friction on the spindle, pre- 
venting it from becoming loose at any 
point and also keeping it from turning of 
its own accord. As the anvil is prac- 
tically solid with its frame the spindle is 
arranged to be adjusted to compensate 
for the wear of the anvil, by turning the 
main nut /. This gives a very fine dif 
ferential-screw adjustment. The bearing 
supporting the plain portion of the spindle 
is a bushing which is easily renewed when 





worn. 
The ratchet stop with which the mi- 














FIG, 58. STARRETT I-INCH MICROMETER crometer in Fig. 60 is provided contains 
two hardened balls and a spring so ar- 
\ STARRETT CALIPER tons; this not only causes the figures to ranged that the pressure against the outer 


stand out neatly and clearly, but also, by shell is balanced. The ball ratchet drives 
compressing the metal as it does, forms positively when opening the micrometer 
a very stiff frame. The other features are but when turned forward slips upon a cer- 


\ micrometer caliper recently brought 
out by the L. S. Starrett Company is il- 


lustrated in Figs. 58 and 59, this tool be 
6, the same as in other micrometers of the tain pressure being applied. 


ing known by its makers as their “3-L” 
micrometer 

rhe anvil of this instrument is fixed, as 
indicated in the line drawing, and adjust at | en 
ment for wear between the spindle and 











the anvil is accomplished by the aid of a - 
thin graduated sleeve f placed over the Section on Line C-D 
hub g of the frame Instead of the hub 


itself being graduated, the base or zero 


line is carried by this sleeve which may be 


turned by means of a small spanner 





wrench to bring the zero line around to 
the required point to compensate for wear 




















A spring at A prevents accidental turning 

of the sleeve. A nurled locking ring at 1 O98 sien tl 
with the split bushing 7 on the measuring f / 

spindle keeps the latter central and by a f | / 

slight turn locks it firmly. The means 

of adjustment for wear between the screw f 

and the nut and the arrangement of the WY 


“ratchet” stop are both clearly represented Section on _ 
Line E-F F 


in the drawing 


rHE SLOCOMB MICROMETER FIG. 59. SHOWING CONSTRUCTION OF STARRETT MICROMETER 
Figs. 60 and 61 represent one of the 
styles of micrometers made by the J. T. same make except that the thimble having THE MASSACHUSETTS TOOL COMPANY'S 
Slocomb Company The figures in the no decimal equivalents upon its face is MICROMETER 
tables of decimal equivalents on the body  nurled nearly the full length This instrument, in the one-inch size, 
of this instrument, instead of being sunk The internal construction is shown in has a drop-forged frame stamped with 
in, are raised above the surface, as repre- ig. 61. The adjustment between the decimal equivalents and fitted with a neat 


sented im the half-tone, the steel frame measuring screw and its nut is accom- = eccentric locking device for the spindle 
being submitted to a pressure, under hy plished by drawing the spindle back in’ The thimble by which the spindle is ro- 
draulic apparatus, of several hundred line with its axis, thus keeping all the tated js graduated to read directly to half 

thousandths. Compensation for wear be- 
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FIG. OI. HEAD OF SLOCOMB MICROMETER 


tween spindle end and anvil is made by 
adjusting the latter in its seat in the frame. 
One style is made with a round-end thim- 
ble to facilitate handling and another one- 
inch design has a flat base and a hollow 








anvil through which a steel plug is passed, 
converting it into a micrometer depth 








FIG. 60. SLOCOMB I-INCH MICROMETER gage 
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Obituary 





H. C. Hoefinghoff, president of the 
sickford Drill and Tool Company, Cin 
cinnati, died March 2. 





Business Items 


The New England office of the Link-Belt 
Company has been moved to 84 State street. 
Boston, Mass. 

Robert J. Emory & Company, builders of 
special machinery, have moved into their 
plant, corner Sherman avenue and Runyon 
street, Newark, N. J. 

W S. Barstow & Company, of New York 
and Portland, Ore., have opened a Montreal 
office in the Bank of Ottawa building, which 
will be in charge of Robert S. Stangland. 

The Royal Motor Car Company, of Cleve 
land, Ohio, are providing for a power plant. 
in addition to the other buildings, to serve 
their new factory. Dodge & Day, of Philade! 
phia, are acting as advisory engineers. 

The January shipments of the Wilmarth & 
Morman Company, Grand Rapids, Mich.. 
makers of drill grinders and loose pulleys, 
exceeded in amount that of any one month. 
with one exception, during the past six years 

The Fulton Machine and Vise Company. 
Lowville, N. Y., report a constantly increas 
ing demand for their vises, and have re 
quested their customers to place their orders 
as far in advance as possible to avoid being 
inconvenienced. 

The Consolidated Press and Tool Company, 
lately of 100 No. Clinton St., Chicago, has 
moved to Hastings, Mich. L. F. Carlton, who 
has been with the company for several years 
past, will represent them in Chicago, at 14 
South Canal Street. 

The Pittsburg Automatic Vise and Tool 
Company, Pittsburg, VPenn., has just been 
allotted the contract from the United States 
Government for vises to be shipped to Panama. 
This is one of the many orders filled by the 
company for Government delivery. 

Edgar T. Ward & Sons, 25 Purchase street, 
Boston, Mass,, have been appointed eastern 
distributors for the Seamless Tube Company 
of America, of Monesson, Pa., with G. A. 
Hastings, formerly manager of the tubing 
department of the Brown & Wales Company. 
in direct charge. 

The American Blower Company, Detroit. 
Mich., report an exceptionally large growth 
in their business. An addition to their stee! 
plate fan shop is nearly completed and the 
company’s architects are at work on an ad 
dition to their power plant and engine con 
struction department. 

The Carnegie Steel Company has awarded 
contracts to the Buffalo (N. Y.) Forge Com 
pany for gas scrubbing fans for the Edgar 
Thomson furnaces, Carrie furnaces, and the 
Youngstown, O., plant. These are specially 
designed fans for removing the dust from 
blast furnace gases preliminary to their use 
in gas engines. 

The Jacobson Machine Manufacturing 
Company, Warren, Penn., has made arrange 
ments with the Rock Isand Tool Company, 
which has just been incorporated at Rock 
Island, Ill.. providing for the transfer of the 
Jacobson Company's vise business. The 
Jacobson Company retains a considerable in- 
terest in the new concern. 


Henry J. Hauser, formerly foreman of the 
tool room of the Eastman Kodak Company, 
Carl A. Weidner, master mechanic of Yaw- 
man & Erbe Manufacturing Company for 
eight years, and John C. Eiseman have 
formed a partnership for the manufacture of 
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special machinery and tools The address is 
liauser, Weidner & Company, 222 Mill street, 
Rochester, N. Y. 

The Hisey-Wolf Machine Company, Cin- 
cinnati, Ohjo, manufacturers of portable 
electrical drills and grinders. has increased 
its capital stock to $100,000. The increase 
is to provide additional facilities to handle 
their rapidly growing business. This com 
pany enlarged its present factory about two 
years ago, but has again outgrown it and 
will build an up-to-date plant, giving employ 
ment to about two hundred people. 

The Smith Countershaft Company, Boston, 
Mass., state that their single belt reversing 
and other countershafts are growing in de 
mand so rapidly that their business has been 
twice as large the past twelve months, as it 
was the preceding twelve months. A number 
of plants are using their countershafts almost 
entirely and the Jefferson Manufacturing 
Company, Lexington, Mass., have just or 
dered fifty and are going to equip their plant 
throughout with the Smith countershafts 





Trade Catalogs 


Norton Grinding Co., Worcester, Mass 
l'amphlet describing Alundum 12 pages, 
3%x6 inches, paper 

Ss. A. Woods Machine Company, Boston, 
Mass. Specification sheet of No. 226 knife 
ecrinder. Illustrated 

G. M. Yost Manufacturing Company, Me 
chaniesburg, Penn Folder illustrating and 
describing Stephens and Snediker vises 

Ransom Manufacturing Company, Osh 
kosh, Wis. Catalog of motor-driven grinders, 
Illustrated, 18 pages, 6x9 inches, paper. 

Crocker-Wheeler Company, Ampere, N. J 
Bulletin No. 74, illustrating and describing 
engine type alternating current generators. 

American "iower Company, Detroit, Mich 
Catalog No. 206, describing vertical self-oil 
ing steam engines Illustrated, 60 pages, 
7x? inches, paper 

The Goldschmidt Thermit Co., 43-49 Ex- 
change Place, New York Pamphlet describ 
ing process of rail welding Illustrated, 
4x9 inches, paper 

The M. W. Kellogg Co., 148 Liberty St., New 
York. Pamphlet entitled “Some Stacks” il 
lustrating chimneys built of corrugated per 
forated radial brick 

Miller Saw-Trimmer Company, Milwaukee, 
Wis. Catalog describing Miller universal 
yage, saw and trimmer. Illustrated, 12 pages, 
Sx10'44 inches, paper 

Wendell & Macluffie, 26 Cortlandt § St., 
New York. Catalog No. 16, describing asbes 
tos and cement fire-proof materials. Illus 
trated, 25 pages, 4x9 inches, paper 

Ingersoll-Rand Co.. 11 Broadway, New 
York. Pamphlet Form 410, entitled “Some 
Economical Applications of Compressed Air 
in the Cotton Industries.” Illustrated 

Chicago Pneumatic Tool Co., Chicago, Ill 
Catalog No. 21, covering line of electric drills, 
grinders, drilling stands, magnetic old-man 
hoists, etc. TIlustrated, 60 pages, 6x9 inches, 
paper 

Goodell-Pratt Co.. Greenfield, Mass. Cata 
log. No. S, describing complete line of tools 
made by this company, including over fifty 
new ones. Illustrated, 208 pages, 6x9 inches, 
paper. 

The Simplex Manufacturing Company, 140 
Nassau street, New York. Catalog describ- 
ing the Simplex combination bench-filer and 
hack-saw. Illustrated, Sx7% inches, 2: 
pages, paper. 

Deutsche Telephonwerke, G M. B. H., Ber 
lin, Germany Catalog in English of tele 
phone apparatus, machine tools, twist drills 
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and projectile parts Illustrated, S84 pages, 
9x10 inches, paper 

Emerson Electric Manufacturing Company, 
St. Louis, Mo Bulletin No, 3304, illustrat- 
ing and describing electric forge blowers. 
Bulletin No. 3503 illustrating and describing 
electric exhaust fans 

Charles Engelhard, 41 Cortlandt St., New 


York. Catalog describing Heraeus “Le 
Chatelier” pyrometer with letters of recom- 
mendation from users Illustrated, 6x¥ 


inches, 55 pages, paper 

Cc. Drucklieb, 182 Reade St.. New York 
Booklet, “Railroad Sandcraft,’ which refers 
to the use of the injector sand blast apparatus 
for cleaning steel cars, bridges, etc Illus 
trated, 20 pages, 444x6 inches, paper 


Manufacturers 


The Illinois Molding Company, Chicago, 
lil. will erect a new plant 

The Ashland (Wis.) Iron and Steel Com 
pany is extending its plant 

The Lynn (Mass.) Gas and Electric Com 
pany will double its capacity 

Roberts & Oake, Sioux City, lewa will 
erect a $150,000 packing plant 

Fay & Scott, Dexter, Me... machinery 
builders, will enlarge their plant 

The David Maydole Hammer Company, 
Norwich, N. Y., will enlarge its plant 

The Missoula (Mont.) Gas Company has 
purchased a site for its new gas plant 

The Ohnstrand Metal Furniture Company, 
Jamestown, N. Y., will erect a new plant 

The Hilles & Jones Company, Wilmington, 
Del., will erect a new $35,500 machine shop. 

The Ajax Forge Company, Chicago, IIL, 
has had plans prepared for a $25,000 factory. 

The Electric Cable Company, Bridgeport, 
Conn., will double the capacity of its plant. 

The Gardner (Mass.) Machine Works has 
awarded contract for an addition to its plant. 

The Delaware & Hudson Railroad Company 
will erect a power plant near Mechanicsville, 
n F 

The Wright Wire Company will build a 
two-story addition to its plant at Palmer, 
Mass 

The plant of the Smythe File Company, Al 
bany, N. ¥ recently gutted by tire, will be 
rebuilt 

The Minneapolis «Minn.) Steel and Ma 
chinery Company will erect additions to cost 
SO 000), 

The Lansing (Mich.) Fuel and Gas Com 
pany is erecting a new gas plant to cost 
Ss oOo O00 

The Standard Welding Company, Cleve 
land. Obie, is having plans prepared for a 
new plant 

The Sioux City (lowa) Foundry and Man 
ufacturing Company, is about to begin on its 
new plant 

W. F. & John Barnes Company, Rockford, 
Ill.. machine tool manufacturers, will build 
an addition 

The Traut & Hine Manufacturing Com 
pany, New Britain, Conn., will build a new 
power house 

The Roanoke (Va.) Raiway and Electric 
Company will erect a new power plant to 
cost S225.0000 

The Abendroth & Root Mig Company, 
Newburgh, N. Y., manufacturing boilers, etc., 
is building an addition 

The plant of the Federal Railway Signal 
Company, at Troy, N. ¥ which recently 
burned, will be rebuilt 
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The Rockford (lIll.) Lathe and Tool Works 
is being incorporated. Plans for a _ plant 
have been drawn. Edwin Strickland, for- 
merly of Cincinnati, is interested. 


The Mutual Benefit Ice Company, Newark, 
N. J., has been incorporated. A plant for the 
manufacture of ice will be erected. August 
N. Joeck, Ott Jahn, etc., incorporators. 

Pawling & Harnischfeger, crane manufac- 
turers, Milwaukee, Wis., will build an ex- 
tension to the electric and machine depart- 
ments and assembling and erecting floor. 


The Lubecker Maschinenbau Aktien Gesell 
schaft, Lubeck, Germany, has rented a large 
tract of land for the purpose of enlarging its 
plant for building dredging machinery, etc. 

The Hall Signal Company is considering 
a plan for making extensive improvements to 
the plant in Garwood, N. J., which will re- 
quire an expenditure of almost $1,000,000. 

The Cook Construction Company, Des 
Moines, Iowa, is contemplating the erection 
of a factory for the manufacture of a ditch 
ing machine invented by William F. Cook. 

It is reported that H. W. Goddard, presi 
dent of the Spencer Wire Company, Worces 
ter, Mass., is at the head of a scheme to 
construct a_ steel wire mill to cost over 
$2,000,000. 

The American Telegraphone Company, 
Wheeling, W. Va., is in the market for com- 
plete equipment for the manufacture of work 
which will be similar to typewriters or sew- 
ing machines. 

The Colorado City Stove and Furnace Com 
pany, Colorado Springs, Colo., recently or- 
ganized, has purchased site for its foundry. 
C W Cunningham, of Newark, Ohio, is gen 
eral manager. 

Contract has been awarded for the erec- 
tion of a-~factory building and power house 
for the American Axe and Tool Company, at 
East Douglas, Mass., to replace the buildings 
recently burned. 

The Smoke Consumer, Heater and Venti 
lator Company of Des Moines, lowa, a new 
concern capitalized at $75,000, is having 
plans prepared for a factory to cost $50,000 
W. N. Simmons is president. 

The Moore-Hopkins Manufacturing Com 
pany, of St. Louis, Mo., has been reorganized 
as the Moore-Hopkins Billing Machine Com- 
pany, with a capital of $2,500,000. A new 
plant to employ 1000 people will be built. 

The Guanajuato Power and Electric Com- 
pany, of Colorado Springs, Colo., operating 
a $1,500,000 power plant in the Mexico min- 
ing district will erect a similar plant on the 
Rio Angulo in the state of Michoacan, 
Mexico 

The Johnson Manufacturing Company, 
New Haven, Conn., has been incorporated. 
The concern is to manufacture hardware 
novelties and the incorporators are J. Willis 
Downes, H. W. Bradley and A. W. Johnson, 
of New Haven. 


The Samuel C. Tatum Company, Cincinnati, 
Ohio, is contemplating the erection of a large 
new four-story factory building; also a foun- 
dry building 110x300 feet, with power plant, 
ete., to properly care for large increase in 
their business, their specialties being iron 
castings, copying presses, stationers’ hard 
ware, binders’ and printers’ machinery. Cat 
alogs and information on equipment, ete 
bearing on this matter will be appreciated by 
the company. 





Miscellaneous Wants 


Advertisements will be inserted under this 
head at 25 cents a line each insertion Copy 
should be sent to reach us not later than 
Friday for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Cox Computers, 75 Broad St., New York. 
Caliper cat. free. £.G.Smith Co.,Columbia,Pa 
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Universal Test Indicator circulars free. 
H. A. Lowe, Lock Box 146, Cleveland, O. 

Light fine machry. to order; models and elec. 
work specialty. E. O. Chase, Newark, N. J. 


Will buy or pay royalty for good patented 
machine ‘or tool. Box 282, AMER. ACH. 


Electrical apparatus designed and built. 
Geo. M. Mayer, M. E., 1131 Monadnock Block, 
Chicago, Ill. 

Gas engines designed to order. Marine and 
automobile work a specialty. H. L. Towle, 
150 Nassuu street, New York. 

Special machinery accurately built. Screw 
machine and turret-lathe work solicited. 
Robt. J. Emory & Co., Newark, N. J. 

Special machinery to order. Catalog of 
small engines and boilers and engine castings 
10c. Sipp Elec. & Mach. Co., Paterson, N. J. 

Wanted, at once—Two Brown & Sharpe 
No. 00 hand milling machines; good prices if 
machines are in good condition. Address 
A. H. Fox Gun Co., Philadelphia, Pa. 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi- 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y 

Patent attorney, experienced and successful, 
with good engineering record, would like to 
hear from parties requiring whole or part 
time. Box 704, AMERICAN MACHINIST. 

Advice — Mechanical, both practical and 
technical. Tell me your needs. I'll tell you 
the cost. Results or no fee. Jos. V. Wood- 
worth, M. E., Arbuckle building, Brooklyn, 
see e * 

A large English firm of machine-tool im- 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189; AMER. MACHINIST. 

Isaac B. Owens, patent attorney, 100 Broad- 
way, New York City, specialist in oil and gas 
engines, automobiles and automatic ma- 
chinery. Patent applications entrusted to me 
will receive careful, personal attention, and 
patents secured which will protect. 

Successful draftsmen drawing $125 to $200 
monthly require thorough rafting room 
knowledge. As chief draftsman of engineer- 
ing firm I know exactly the quality and 
quantity of experience and practical training 
you must have, and prepare you by mail, 
home instructions for above paying positions, 
which I furnish free anywhere. Complete 
highest grade drawing outfit, with German 
silver set of tools, value $13.85, free. Address 
Chief Draftsman, Div. 4, Eng.’s Equip’t Co., 
(Inc.), Chicago. 


Business Opportunities 


Wanted—Orders for duplicate work from 
the bar. It will pay you to see what we can 
do for you. J. S. Jackson & Son, Bath, Me. 

Wanted—To meet a person or persons hav- 
ing either a secret or patented process, chemi- 
cal or mechanical, for making steel suitable 
for armor plate. Good opportunity for right 
party. Address Box 710, AMER. MACHINIST. 

Wanted—A position in some reliable manu- 
facturing business by man of 35, having en- 
gineering training and experience, with the 
idea of investing money in the business. East- 
ern location preferred. P. O. Box 412, Cin- 
cinnati, Ohio 

Wanted—Party in Canada and England to 
manufacture and market thread-milling ma- 
chine invented by me. This machine can be 
attached to any engine’ lathe and will revolu- 
tionize thread cutting. Address Paul Krastin, 
4550 Uber street, Philadelphia, Pa., U.S.A 

We can build machinery for quick delivery. 
A shop building machine tools wishes to take 
contracts for the construction of machinery 
or anything that can be produced in a foun- 
dry and machine shop. Send drawings and 
specifications and estimates will be made with 
guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship. Box 75, 
AMERICAN MACHINIST. 

Wanted—A good superintendent capable of 
handling pattern shop, foundry and machine 
shop departments in a general jobbing, repair- 
ing and manufacturing shop located in a rap- 
idly growing city of two hundred thousand in- 
habitants, center of a big lumbering country 
in the West; one who could invest «bout 
$10,000) preferred, an excellent opening for 
the right man. Full investigation demanded 
and given. Address Box 692, Amer. MACH. 


For Sale 


For Sale—Foundry, wood and iron machine 
shop. Box 74, Albion, N. Y. 

For Sale—The leading jobbing pattern shop 
of Colorado. Address J. L. Gard, Denver. 
_ For Sale—One second-hand _ 800-Ib. single 
frame Morgan steam hammer. Box 660, Am. M. 
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For Sale—Jobbing iron and brass foundry, 
located in western Pennsylvania ; price $6 b 
Address Box 708, AMERICAN MACHINIST. 

For Sale—Cyclopedia of modern shop prac- 
tice, four volumes; bound in green morocco 
leather. Practically new; cost $18; will sell 
for $6. Address L. N. O., Box 425, Chi- 
cago, Ill. 

For Sale—Plant suitable for machine sho 
and foundry. Splendid location, New Yor 
State. Good shipping point.. Would take 
part interest in good manufacturing enter- 
prise. E. W. Futton, Lowville, N. Y. 

For Sale—One 8x8 vertical two-cylinder 
Curtis air compressor in working order; also 
one Sprague 15-h.p. 500-velt motor, 1100 
revolutions, new. Standard Motor Construc- 
tion Co., 172 Whiton St., Jersey City, N. J. 

For Sale—Lease and complete power and 
transmission equipment, including boiler, en- 

ine, pulleys, shafting, hangers, etc. Build- 
ng 100x100 feet, 3 stories. Pittsburgh Gage 
& Supply Co., 31st St. and Liberty avenue, 


Pittsburg, Pa. 
Wants 


Situations and help advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Friday for the ensuing 
week’s issue. Answers addressed to our care 
will be forwarded. Applicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice. Original letters of recommenda- 
tion or other papers of value should not be 
inclosed to unknown correspondents. Only 
bona fide situation want or help want adver- 
tisements inserted under this heading.- No 
advertising accepted from any agency, a8so- 
ciation or individual charging a fee for “regis- 
tration,’ or a@ commission on wages of suc- 
cessful applicants. 


Situations Wanted 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 

Designer, graduate of university, with six 
years’ practical shop and drawing room ex 
perience in machine tools and jigs desires 
position preferably as assistant superinten- 
dent. Box 722, AMERICAN MACHINIST. 

MASSACHUSETTS 

Expert rinder, surface and_ universal. 
wishes position on work requiring special! 
accuracy. Emery, 19 Fruit St., Worcester, 
Mass. 

A young man desires a position as a de- 
signer on jigs and tools; prefers cotton ma- 
chinery ; over 10 years’ shop experience ; con- 
siderable inventive ability; temperate. Ad- 
dress “Machinist,” Box 711, Ammer. MAcH. 

NEW JERSEY 

Cost accountant desires to locate with man- 
ufacturing firm; thoroughly practical and 
capable of installing up-to-date methods. Box 
707, AMERICAN MACHINIST. 

NEW YORK 

Draftsman of experience seeks position. 
Box 694, AMERICAN MACHINIST. 

Lathe hand wishes to change position; 7 
years’ experience on fine work. Address Box 
712, AMERICAN MACHINIST. 

Experienced mechanical draftsman desires 
»osition in New York City or neighborhood. 

ox 709, AMERICAN MACHINIST. 

Millwright foreman wishes position; eight 
years in present place; references. Address 
Box 713, AMERICAN MACHINIST. 

Draftsman—Experienced machine designer 
desires engagement, New York or New Jersey 
preferred. Box 652, AMERICAN MACHINIST. 

Expert in patent drafting and developing 
desires a few more clients; intricate machin- 
ery specialty ; A-1 work for A-1 price; secrecy 
guaranteed. Box 606, AMERICAN MACHINIST. 

Position as superintendent of machine 
shops: accurate, interchangeable commercial 
work; married man with first-class refer- 
ence; character and ability open. Address Box 
689, AMERICAN MACHINIST. 

Experienced superintendent or purchasing 
agent desires change; high grade interchange- 
able work, methodical increase in production ; 
appliances improved; costs reduced. Box 695, 
AMERICAN MACHINIST. 

Foreman; age 29; strictly first-class ma- 
chinist, toolmaker, all kinds of work, good in 
developing inventions, drawings; 15 years’ 
experience; wants position; highest refer- 
ences. Box 677, AMERICAN MACHINIST. 

Works manager or superintendent; busi 
ness, technical and mechanical training; fa 
miliar with manufacturing methods; several 
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ears’ experience as executive; location, un- 
mportant. Box 723, AMERICAN MACHINIST. 

Position as manager of works; held similar 
position seven years; can — and design 
machinery; good mechanical, executive and 
business abilities; furnish best of references 
from concern where now employed. Box 374, 
AMERICAN MACHINIST. 

Iron foundry superintendent or foreman is 
open to immediate engagement; loam, dry 
and green sand; capable of handling lar 
force; well up in cupola practice, mixing by 
analysis, heavy and light machinery; tem- 
perate, economical ; first-class references. Ad- 
dress Box 719, AMERICAN MACHINIST. 

OHIO 

A-1 mechanical draftsman wishes to ob- 
tain a position some place west; best educa- 
tion and four years’ experience. Box 716, 
AMERICAN MACHINIST. 

PENNSYLVANIA 

As assistant superintendent with firm man- 
ufacturing forgings, drop forgings, ete. Tech- 
nical graduate; (27); 6 years’ practical ex- 
perience; well posted modern cost keeping 
system, design of dies, tools, etc. Plant, 
Chicago district preferred. Box 720, Am. M. 


Help Wanted 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 

Wanted—First-class operator on Jones & 
Lamson turret lathe; also one first-class all- 
around machinist. The New Machine Co., 
Danbury, Conn. 

ILLINOIS 


Wanted—Several first-class vise and floor 
men accustomed to heavy machine tool work ; 
steady employment and good wages. Box 685, 
AMERICAN MACHINIST. 

Wanted—Working foreman to handle ten to 
twenty men on erecting heavy machine tools; 
good wages for right party; married man pre- 
ferred. Box 684, AMERICAN MACHINIST. 

Representative wanted in New York City— 
Man to handle, on commission basis, sheet 
metal line; have already an established busi- 
ness, but desire to increase it; can be handled 
satisfactorily by live manufacturer's agent. 
Address Box 717, AMERICAN MACHINIST. 


Wanted, mechanical draftsman—<An excel- 
lent opportunity for a young man with tech- 
nical ucation, experienced in the design and 
use of jigs and fixtures for the production of 
small, interchangeable parts; only men with 
first-class records and references will be con- 
sidered ; to the right man we will offer a po- 
sition in charge of our drafting room, with 
excellent opportunity for advancement; fac- 
tory modern and progressive; give experience 
in detail, salary required, and references; 
correspondence will be considered confidential 
and returned if desired. Box 718, AM. MAacu. 

INDIANA 

Wanted—tTen good lathe men; increasing 
force; good wages; steady employment. 
Western Motor Co., Logansport, Ind. 

IOWA 

Wanted—tThree or four first-class floor or 
lathe hands; steady employment assured. 
Address Ottumwa Iron Works, Ottumwa, Ia. 

Wanted—First-class patternmaker of ex- 
perience in mining machinery, Corliss and 
slide-valve engine work. Address Ottumwa 
Iron Works, Ottumwa, lowa. 

. MARYLAND 

Wanted—Draftsmen, experienced in dredg- 
ing and pumping machinery, with thorough 
knowledge of practical designing and detail- 
ing; first-class salary to first-class men; state 
full particulars regarding age, education, ex- 
perience and salary desired: communications 
confidential. Address Box 680, AMpR. MAcH. 

MASSACHUSETTS 

Wanted — Experienced draftsmen on tool 
design, shop equipment, structural work, 
valve design, and miscellaneous; also tracers. 
Apply by letter to Walworth Mfg. Co., South 
Boston, Mass. 





MICHIGAN 
Wanted—First-class man _ for sup®rin- 


AMERICAN MACHINIST 


tendent of up-to-date automobile factory; ca- 
pacity, 1200 cars; give reference. Box 721, 
AMERICAN MACHINIST. 

Assistant foreman for machine shop in a 
Foowing: well-established business, employing 
00 men; excellent opportunity for advance- 
ment; must be ——_ of ae men to 
best advantage with up-to-date methods, also 
thoroughly understand jig, tool, and lathe 
work for light, high-grade machinery. State 
wages, references, ability, ete. Box 656, 
AMERICAN MACHINIST. 


MISSOURI 


Wanted—First-class adjusters accustomed 
to adding machine and typewriter work. Uni- 
versal Adding Machine Co., St. Louis. 

Wanted—First-class machinists, bench men 
and assemblers; none other need apply but 
those who have had experience in automobile 
work. Address Kansas xz Motor Car Co., 
Sheffield Station, Kansas City, Mo. 

Wanted — First-class blacksmith to take 
charge of blacksmith department of five fires; 
one who has had experience with hammer 
work, exact forgings, and accustomed to 
very fine work. Box 663, AMER. MACHINIST. 


NEW JERSEY 


Wanted — Experienced men for installing 
marine gasolene engines: steady employment. 
Apply at once, Standard Motor Construction 
Co., 172 Whiton St., Jersey City, N. J. 

Wanted—Salesmen to take new tool as side 
line; good seller; liberal commission. State 
experience, territory now working in, and 
lines carried. Address Box 367, Newark, N.J. 

Wanted—Machine designer; technical and 
practical. Capable of directing five or six 
draftsmen; permanent position to acceptable 
party; state age, experience and salary ex- 
pected. “M.D. X.,"" AMERICAN MACHINIST. 

Wanted—tTool, die and instrument makers 
accustomed to accurate, complicated work; 
steady work and good wages to thoroughly 
competent men; give references. Address 
Box 438, AMERICAN MACHINIST. 

We are increasing our tool-making depart- 
ment and solicit applications from toolmakers 
and machinists hes are experienced on fine 
and complicated work. Apply to Victor Talk- 
ing Machine Co., Camden, N. J. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work for good men. Address or apply at 
Pond Machine Tool Co., Plainfield, N. J. 


NEW YORK 
Wanted—First-class Landis grinder hand. 
Box 715, AMERICAN MACHINIST. 


Wanted—Fir«t-class machinist for layin 
out forged crank shafts, etc. Box 714, Am. Me 

Wanted—-Experienced draftsmen, toolma- 
kers and machinists; give age, references 
and wages expected. Remington Arms Co., 
Ilion, N. Y. 

Wanted—Architectural draftsman, with ex- 
erience in building construction and mechan- 
cal drafting ; location, New York City; state 
age, experience and salary expected. Box 
762, AMERICAN MACHINIST. 

Wanted—-Several first-class mechanical and 
electrical draftsmen. Apply, giving age, ex- 
perience and salary expected to Engineer in 
Charge, Drafting Department, General Elec- 
tric Company, Schenectady, N. Y. 

-Wanted—First-class man thoroughly fa- 
miliar with all kinds of tool work, one cap- 
able of handling help and filling position of 
responsibility. State age, experience and 
salary expected. Box 725, AMER. MACHINIST. 


Wanted—-First-class tool, jig and fixture 
designer, who can design appliances for 
facilitating the construction and the assem- 
bling of automobiles, and at the same time 
maintain a high degree of accuracy and first- 
class workmanship. Address Box 724, Am. M. 

Casualty company invites applications from 
competent mechanics experienced in boiler and 
elevator work for the position of field inspec- 
tor; and from engineers having in addition 
an intimate knowledge of general factory 
equipment and operation, for the position of 
chief inspector. Address “Casualty,” care 
AMERICAN MACHINIST. 
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OHIO 


Wanted—An A-1 man to sell presses and 
forging machinery. Box 703, Amer. Macnu., 
Wanted—Detailers and designers on heavy 


machine tool work. Address Niles Tool 
Works Co., Hamilton, Ohio. 
Wanted — First-class structural engineer 


capable of designing steel buildings, bridges, 
ete.; state age, qualifications, initial salary 
expected, etc. Address 567, AMER. Macu. 

Wanted——Superintendent and detail drafts- 
men for shop manufacturing mine equipment, 
including steam and electric hoists, cages, 
tipple equipment, mine cars, etc. Box 701, 
AMERICAN MACHINIST. 

Help Wanted—Mechanic thoroughly up in 
pressed steel stampings of special shapes and 
forms, hot work, largely 8 to 20 gage. 
the party must be thoroughly familiar with 
machinery, presses, steam and Bradley ham- 
mers, bulldozers, the designing and making of 
special dies and tools for such work. In re- 
ply state fully age, references, former occu- 
pation, and compensation expected, Address 
698, AMERICAN MACHINIST. 

PENNSYLVANIA 

Wanted—First-class jig and fixture makers 
for fine, light work. JYemorest Manufactur- 
ing Co., Williamsport, Pa. 

Wanted—First-class floor hands and fitters 
for machine-tool work. Colburn Machine 
Tool Company, Franklin, Pa. 

Wanted Capable diemakers to work on 
heavy drop-forge dies; steady work for the 
proper applicants. Apply, ziving references, 
as well as wages expected, Box 705, Am. M. 

Wanted First-class die makers on fine 
dies at once. Good, clean, light shop, and best 
wages to right men. The Adder Machine 
Company, Wilkes-Barre, Pa. 

Wanted—-Mechanical superintendent famil- 
iar with high-speed engines and boiler con- 
struction, as well as modern shop practice. 
Machine shop, foundry and boiler shop, em. 
ploying about 200 hands. Address Box 706, 
AMERICAN MACHINIST. 

Wanted—A first-class foundry foreman for 
iron foundry employing several hundred men 
on heavy and medium work; must be a prac- 
tical energetic man, capable of organizing and 
handling a foundry in all its details; only 
men holding similar positions need apply. 
State experience, age, nationality and present 
salary. Address Box 678, AMER. MACHINIST. 


RHODE ISLAND 

We are continually adding to our force, ex- 

perienced toolmakers, machinists and drafts- 

men on special tools, fixtures and models for 

light, high-grade machinery. Good wages and 

steady employment. Apply to Taft-Peirce 
Mfg. Co., Woonsocket, R. I. 
VERMONT 


Wanted—Foreman for erecting department 
in shop building machine tools; state experi- 
ence and give references; good yeas for 
the right man. Box 638, AmMpr. MACHINIST. 

WISCONSIN 

To cope with the continuous enlargement of 
our business, first-class machinists, pattern- 
makers, molders and boilermakers can find 
steady employment. Box 899, Milwaukee. 

Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reasons for changing; shop experience great 
advantage: all letters acknowledged and held 
confidential. Box 919, AMERICAN MACHINIST. 

FOREIGN 

We have increased our plant and will 
shortly require a large number of first-class 
men, as floor and vise hands, lathe hands, 
boilermakers and molders. We employ at 
present about 800 men, manufacturing loco- 
motives and railroad cars, gas engines and 
steam engines. Good opportunity for the 
right men to return to the “old country” and 
build their own home. Lots to be had very 
cheap in beautiful surroundings, close to the 
shop. Good wages. Address or apply to 
Vagn- och Maskinfabriks Aktiebolaget, Falun, 
Sweden 
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ork. 
-. & Co., H. B., Phila- 
delphia, Pa. 
Bearings, Ball and Roller 
Boston Gear Works, Norfolk 


Downs, Mass 
Hess- Bright Mfz. Co., Phila., Pa. 


Hyatt Roller earing Co., Har- 
rison, N. 
Pressed Steel Mfe. Co., Phila., Pa. 


Standard Roller Bearing Co., 


Phila., Pa. 
Belt Dressing 


Cie Gees Mfg. Co., Buffalo, 

Dixon Crucible F om Joseph, Jer- 
sey City, N. 

Rhoads & Sons, 7. E., Phila., Pa. 

Shultz Belting Co., St. Louis, Mo. 

Belt Filler 

-— & Co., Chas. A., New 

Rhoads & Sons, J. E., Phila., Pa. 


Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machine 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 





Watson-Stillman Co., New York. 


Bending Machinery, Plate 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., Phila- 
delphia, Pa. 
Toledo Machine & 
ledo, Ohio. 
Whitcomb-Blaisdell 
Co., 


Inc., 
Tool Co., To 


Machine 
Worcester, Mass. 


Tool 


Bending Machines, Power 


American Road Machine Co., 
Kennett uare, Pa. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

— & Co., Cambridge 
nd. 

Bethlehem Foundry &.Mach. Co., 
South Bethlehem, Pa. 

Boynton & Plummer, 
Mass. 

Laas & Allstatter Co., Hamilton, 

o 


National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


City, 


Worcester, 


Swaine Co., Fred J., St. Louis, 
Mo 

Bending Tools, Hand 

American Road Machine Co., 
Kennett Square, Pa. 


Estep & Dolan, Sandwich, Ill. 
Wallace Supply Co., Chicago, Ill. 
Blanks, Nut and Screw 
Dyson & Sons, Jos., Cleveland, O. 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 
Blocks, Chain 
See Hoists, Hand 


Blowers 

American Blower Co... Detroit, 
Mich. 

American Gas Furnace Co., New 
York 


Buffalo, N. Y. 


Buffalo Forge Co., 
Chi 


Chicago Flexible Shaft Co., 
cago, Ill 

Garden City Fan Co., 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Chicago, Ill. 


Blue Print Machines 


General Electric Co., New York. 
Keuffel & Esser Co., New York. 
Soltmann, E. G., New York. 


Blue Print Paper 
Keuffel & Esser Co., New York. 
Boilers 

Struthers-Wells Co., 


Bolt 


Acme Machry. 

Bertram & 
Dundas, 

Boynton & Plummer, 
Mass. 

Brown & Co., H. B., East Hamp- 
ton, Conn. 


Warren, lI’a. 


and Nut Machinery 
Co., Cleveland, 0. 
ns Co., Ltd., John, 


Ontario, Canada. 
Worcester, 





a Elec. Mfg. Co., aie 

8. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Standard Machinery Co 
Green, Ohio. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 


Inc., 


. Bowling 


Wiley & Russeli Mfg. Co., Green- 
field, Mass. 

Bolt Heads 

Lang Co., G. R., Meadville, Pa 

Bolts, Coupling 

Cleveland Cap Screw Co., Cleve 
land, Ohio. 

National-Acme Mfg. Co., Cleve 
land, O. 


Bone for Case Hardening 


Rogers & Hubbard Co., Middle 
town, Conn. 


Books, Mechanical 


American School of Correspond- 
ence, Chicago, Il 

Henley Pub. Co., N. W., 
York 

Hill Publishing Co., New York. 

Piers, Frank, Philadelphia, Pa. 

Sames, C. M., Jersey City, N. J. 


New 


Boosters 

Burke Electric Co. Erie, Pa. 

C & C Electric Co., New York. 
Crocker - Wheeler Co., Ampere, 


New York. 
Co., Mad 


N. J. 
General Electric Co., 
Northern Elec. Mfg. 
ison, Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Sprague Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Beaman & Smith Co., Prov., R. L 
Ltd., John, 


Bertram & Sons Co., 
Dundas, Ontario, Canada. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 


Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Bal- 
timore, d. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inec., Boston, 
Mass. 

Kern Machine Tool Co., Cincin- 
nati, Ohio. 


Lucas Mach. Tool Co., Cleveland, 
Ohio. 

McCabe, J. J., New York. 

Motch & peerrg weather Machin- 
ery Co., Cleveland, 


Newton Mach. Tool Works, Phila- 


delphia, 


Pa. 
Niles-Bement-Pond Co., New tom. 


Pawling & Harnischfeger, 
waukee, Wis. 





Boring and Turning Mills, 
Vertical 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Kaush Mach. Tool Co., Spring 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 


McCabe, J. J., New York. — 

Niles-Bement-Pond Co., New York. 

Poole Co., J. Morton, Wilmington, 
Del. 

Prentiss Tool & Supply Co., New 


ork 


Ridgway Dynamo & Engine Co., 
Ridgway, Va. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. > 
Vandyck Churchill Co., New York 
Warner & Swasey Co.. Cleveland, 
Ohio. 

Boring Tools 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Fairbanks Co., Springfield, Obtio. 

Boxes, Tote 

Lyon Metallic Mfg. Co., Aurora, 
1! 

Brackets, Lamp 

Standard Welding Co., Cleveland, 


Ohio. 


Brakes, Magnetic Friction 
Electric Controller & Supply Co., 
Cleveland, O. 


Broaching Machines 


Burr & Sons, John T., Brooklyn, 
N. Y¥. 

Harrington, Son & Co. Edwin, 
Philadelphia, Pa. 

Lapointe Mach. Tool Co., Hudson, 
Mass. 

Bulldozers 

Bertram & Sons Co., Ltd., John, 


Ontario, Canada. 
Tiffin, O 


Dundas, 
National Machinery Co., 


Prentiss Tool & Supply Co., New 
York. 

Toledo Machine & Tool Co., To 
ledo, Ohio. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Hammacher, Schlemmer & Co., 
New York. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Calipers 

Athol Mach. Co., Athol, Mass. 


Brown & snerpe Mfg. Co., Provi- 
dence, R. 


Sawyer Teol, Mfg. Co., Fitchburg, 


Mass. 
Slocomb Co., J. T., Providence, 
Smith Co., Ernst G., Columbia, 
Pa. 
Starrett Co., L. S., Athol, Mass. 
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40 
Cams Chucking Machines—Cont. Coal Handling Machinery Countershafts—Continued. 
Bilgram, Hugo, Phila., Pa. Wheiteom>- Miatetel, Machine Tool| Link-Belt Co., Philadelphia, Pa. Lae 2 Tool Co., R. K., 
Boston Gear Works, Norfolk Co., Worcester, Mass. neinna 
“Downs, Mase. Windsor Mach. Co., Windsor, vt.| Cols Mossberg Wrench Co., Central 
: Standard Welding Co., Cleveland, Falls, a 
Carborundum Chucks, Drill Ohio. Smith Countershaft Co., Boston, 
See Grinding Wheels a, Mfg. Co., T. R., Brook- Collectors, Pneumatic Mass. 
Carriers Brown Co., R. H., New Haven,| Sturtevant Co, B. F., Boston, Countershafts, Friction 
Lamson Consolidated S. 8S. Co., i Conn. ; " ae Mass. oe Cone Co., Newton 
Boston, Mass. ag ow ar | Twist Drill Co., Cleve- Compound, Pipe Joint en . = Se, Geek 
Case-Hardening Cushman Chuck Co., Hartford,| Dixon Crecible Co., Joseph, Jer- Rapids, Mich. 
Rogers & Hubbard Co., Middle- Conn. sey City. N. J. Countershafts, Speed 
‘ ‘ . ‘ Ye, , 
town, Conn. one -Pratt Co., Greenfield, Compuund, Slushing Changing 
Castings, Brass and Bronze | forton & Son Co., E., Windsor} Warren Bros. Co., Boston, Mass. | Cresson Co., Geo. V., Phila., Pa. 
Lumen Bearing Co., Buffalo, N. Y. : Locks, Cone. means © Compressors, Air —— yo Cone Co., Newton 
Nolte Brass Co., Springfield, O. Jacobs Mfg. Co., Hartford, Conn. 7 _ a ’ entre, Mass. . 
Phosphor. Bronze Smelting Go.,| Morse Twist Drill & Mach, Co.,| Blaisdell, Machinery Co., Brad-| Gisholt Mach. Co., Madison, Wis. 
Philadelphia, Pa. BR ny a o.| Blanchard Mach. Co., Boston, | Counting and Printing 
Castings, Die Molded Niles-Bement-Pond Co., New York. i... Co.. Erle, Pa Wheels — 
re Co., H. H., Syra- Cate Hottenal Chuck Co Curtis & Co. Mfg. Co., St. Louis, | 2 Co., H yra 
; Chuck Co., Frankfort, N. Y. o : 
Castings, Iron Skinner Chuc c te. New Britain, Goperet FF woamatic Tool Co., Mon- | Couplers, Hose 
Birdsboro Steel Fdry. & Mach. Conn. FF Sn iia iti Ingersoll-Rand Co., New York. 
Co., Birdsboro,. Pa. Standard Tool Co., Cleveland, O. . , we Swe ne 4 
. I cay ns = 7 ee “ ’ , » | International Steam Pump Co., | Couplings, Shaft 
Fairbanks Co., Springfield, O Trump Bros. Mach. Co., Wilming “recast pur 
Farrel Sere." tae Co.. An- ton, Del. s oe ES nig S Wc ID Almond, Mfg. Co., T. R., Brook- 
sonia, Conn. : Wells Bros. Co., Greenfield, Mass.| * ier j ~ § on bP y 0., J. ” lyn, Y. - 
Hopson & Chapin Mfg. Co., New | Westcott Chuck Co,, Oneida, N. Y. Senate cla stp epee _ , Calinrell’ & Son Co., H. W., Chi- 
- . ’ ‘ é ’ Spacke Machine Co., F. W., In- - 
London, Conn. Whitney Mfg. Co., Hartford, Ct. dianapolis, Ind _ cago, Ill. 
Poole Co., J. Morton, Wilmington, | Whiton Mach. Co., D. E., New 8, . Chisholm & Moore Mfg. Co., 
Del. a panne, <n. ute C an Compressors, Gas e Cleveland, , a °. tee. 
United Engineering & Fdry. Co., Jiley & Russell Mfg. Co., G : aiid . ee resson Co., Geo. V., -» Pa. 
Pichhenrt vo. ng wes - field. Mass. Ingersoll-Rand Co., New York. E lectric ( ae & Supply Co., 
. C Clevelanc ta) 
Castings, Motor Chucks, Lathe engunng, emrervged m as Link-Belt Co., Philadelphia, Pa. 
Brush & Hudson. Brooklyn, N. y,| Cushman Chuck Co., Hartford, Sprague Electric Co., New York. | Nicholson & Co., W. H., Wilkes- 
> st “ sO) ° - “) € 6 4 . e ‘ _ Sarre Pa. 
Harrison, H. K., St. Paul, Minn Coan. ’ , Cones, Friction . B . x , 
Steffey Mfg. Co.. Phila., Pa. Davis Machine Co, W. P., Bvans Brictien Cone Co. Mew- Niles-Bement-Pond Co., New York. 
Rochester, N. Y. . . . .s Patterson, Gottfried & Hunter, 
Castings Steel Gisholt Mach. Co., Madison, Wis. ton Centre, Mass. Ltd.. New York. ‘ so 
5 res & Pettis Mfg. Co., New Sellers & Co., Inc., /m., a- 
Bethlehem Steel Co., So. Beth “« Denn. ¥ Connecting Redsand Strays delphia, Pa. 
lehm, Pa. Horton & Son Co., E., Windsor| Bethlehem ; Steel Co., So. Beth- | gtandard Gauge Steel Co., Beaver 
Birdsboro Steel Fdry. & Mach. Locks. Conn. lehem, Pa. , , Falls, Pa. 
_Co., Birdsboro, Pa. National Tool Co., Cleveland, 0.| Leard, Wm. E., New Brighton, Pa. | Wood's Sons Co., T. B., Cham- 
Farrel Fdry. & Mach. Co., Anso- | Niles-Rement-Pond Co.. New York.| Standard Connecting Rod Co., bersburg, Pa. 
nia, Conn. Oneida National Chuck Co.,| .. Beaver F alls, Pa. 
Kent & Co., Edwin R., Chicago, Oneida. N. Y. Tindel-Morris Co., Eddystone, | Cranes 
Ill Skinner Chuck Co., New Britain, a. Alliance Machine Co., Alliance, O. 
Conn. Brown Hoisting Mach. Co., Cleve- 


Cement, Cast Steel 
Clark Cast Steel Cement 
Shelton, Conn. 


Co. 


Centering Machines 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

National Machine Co., The, Hart 
ford, Conn. 


Phenix Mfg. Co., Hartford, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
fork. 

Whiton Mach. Co., D. E., New 


London, Conn. 


Centers, Planer 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn. 

Woodward & Powell 
Worcester, Mass. 


Hartford, 


Planer Co., 


Chains, Driving 
Baldwin Chain & Mfg. Co., Wor- 


cester, Mass. 
Boston Gear Norfolk 
Co,, Chicago, Ill. 


Downs, Mass. 
Cullman Wheel 

& Mfg. Co., In- 
Ind. 


Diamond Chain 
Co.. 


Works, 


dianapolis, 
Jeffrey Mfg. 
Link-Belt Co. 
Morse Chain Co., 
Whitney Mfg. Co., 


Chisels, Cold 


Columbus, O. 
P hiladelphia, Pa. 
Ithaca, N. Y. 
Hartford, Ct. 


Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Chucking Machines 

American Tool Wks. Co., Cin., O 


Bardons & Oliver, Cleveland, O. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. } 

Cleveland Automatic Machine 
Co., Cleveland, 5 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool ai. Se ee 
Cincinnati, Ohio. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 


Warner & Swasey Co., Cleveland, 


Ohio, 





Union Mfg. Co., 

Westcott Chuck Co. 

Whiton Mach. Co., D. 
London, Conn. 


New Britain. &-. 
. Oneida, N ; 


E., , 


Chucks, Planer 

National Tool Co., Cleveland, 0. 

Niles-Bement-Pond Co., New York. 

Oneida Ni: . a Chuck Co., 
Oneida, a. 

Reed Co. 
Mass. 
Skinner Chuck Co., 

Conn. 
Westcott Chuck Co., 
Chucks, Split 
Hardinge Bros., Chicago, Ill. 
Rivett Lathe Mfg. Co., Boston, 


Mass. : 
Westcott Chuck Co., ~~ Ss 


Francis, Worcester, 


New Britain, 


Oneida, N. Y. 


Oneida, 


Circuit Breakers 
Crocker - Wheeler Co., Ampere, 
N. J. 

Electric Controller & Supply Co., 
Cleveland, Ohio. 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 

Pittsburg, Pa. 


Clamps 

Billings & Spencer Co., Hartford, 
Conn. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Le Count, Wm. G., So. Norwalk, 
Conn 


Tudor Mfg. Worcester, Mass. 


Clatches, Friction 


Co., 


Caldwell, Son & Co., H. W., Chi- 
cago, l 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New Ha 
ven, Conn. 


Evans Friction Cone Co., Newton 
Centre, Mass. 
Johnson Mach. Co., 


ford, Conn. 
Philadelphia, Pa. 


Link-Belt Co., 
New Haven Mfg. Co., New Haven, 
New York. 


Conn. 
Niles-Bement-Pond Co., 

Gottfried & Hunter, 
York. 


Patterson, 
Ltd., New 

Wood's Sons Co., T. 

burg, Pa. 


Carlyle, Hart- 


B., Chambers 


Clatches, Magnetic 
Electric Controller & Supply Co., 
Cleveland, Ohio. 








Contract Work 


Blanchard Mach. Co., Boston, 
Mass. 

Chapman & Co., J. B., Springfield, 
Mass. 

Skinner Ship Bldg. & Dry Dock 
Co., Baltimore, Md. 


Danbury, Conn. 
Starters, 


Turner Mach. Co., 

Controllers and 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Crocker-Wheeler + Ampere, 
MN. Jd. 

Electric Controller & Supply Co., 


Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Automatic 


S. Co., 


Conveyors, 
Lamson Consol. 8. 
Mass. 


Link-Belt 


Boston, 


Co., Philadelphia, Pa. 


Coping Machines 

Bertram & Sons Co., Ltd., 
Dundas, Ontario, Canada. 

Long & Allstatter Co., Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 


John, 


Cork Inserts 


National Brake & 
Boston, Mass. 


Clutch Co., 


Corundum 
See Grinding Wheels 


Cost Systems 


American Mechanical Calculator 
Co., Cincinnati, O. 

Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 


Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Ca., J. T., Prov., R. I. 

Countershafts 

Almond Mfg. Co., T. R., Brook- 
lyn, N: Y. 

Builders’ Iron Fdry., Prov., R. I. 

Evans Friction Cone Co., Newton 
Centre, Mass. 








land, Ohio. 
Case Mfg. Co., 
Ce & Moore Mfg. Co., 
land. 
cleveland “Crane & Car Co., 
li 


Coppeane Forgings Co., Oakmont, 


Curtis & Co. Mfg. Co., 
Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Nichols, Wm. S.. New York. S 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 


troit, Mich. 
Obermayer Co., S., Cincinnati, O. 


Columbus, O. 
Cleve- 


Wick- 


St. Louis, 


Pawling & Harnischfeger, Mil- 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Smith Fdry. & Supply Co., J. D., 
Cleveland, Ohio. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. . 
Vandyck Churchill Co., New York. 
Yale & Towne Mfg. Co., New 


York. 

Crank Pin Turning 
Machines 

Niles-Bement-Pond Co., New York. 


Underwood & Co, H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Bethlehem Steel Co., So. Beth- 


lehem, Pa. 


Leard, Wm. E., New Brighton, Pa. 
Standard Connecting Rod _ Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 


Crucibles 
Dixon Crucible Co., 
sey City, N. J. 
Obermaver Co., S., Cincinnati, O. 
Smith Fdry. & Supply Co., J. D., 
Cleveland, O. 


Joseph, Jer- 


Crushers 
Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladles, Foun- 
ry 


Detroit, Mich. 


Byram & Co., Inc., 
Cincinnati, O. 


Obermayer Co., S., 


*axson Co., J. W., Phila., Pa. 

Smith Fdry. & Supply Co., J. D., 
Cleveland, Ohio. 

Stevens, F. B., Detroit, Mich. 
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“Whitney” Chains 


In 1907 will break all previous records for durability 








We are moving into our new fire- proof factory building and will operate both plants, 
old and new, until we are fully settled so our production may be steadily increased 
with no interruption. 





. 
= eT ; 
| cr ¥ ae A e *\ PROPERTY OF THE WAITNEY MF 2 JAN 1 1907 LAND AREA NINE ACRES 
Le PACE VAN 907 700d SQUARE Fer? 








PHOTO, TAKEN JANUARY 6 1907 


This cut gives an idea only of the plant which we believe will be 
the finest and most complete in existence for the manufacture of 
High Grade Driving Chains. 










‘Whitney’ Chains 
HAND“ MILL- 
ING MACHINES, and 
~ The Woodruff Patent 
System of Keying 






PATENTED 












are Standard with 
most American Build- 
— ers of Automobiles, 







Commercial Cars, 






Machinery, etc. 
















The Whitney Mfg. Co. 


Hartford Connecticut 
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Cups and Covers, Oil 


Bay State Stamping Works, Wor 
cester, Mass. 
a & Co., Chas. H., 


Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin 
cinnati, Ohio. 

Winkley Co., Detroit, Mich. 


Cups, Grease 
Lunkenheimer Co., Cincinnati, O. 


Williams Valve Co., PD. T., Cin 
cinnati, Ohio. 


Catters, Milling 


Adams Co., Dubuque, Iowa. 

Becker - Brainard Miiling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & pneee Mfg. Co., Provi- 
dence, ; 

cua “rwist Drill Co., Cleve- 
land, O. 

Hardinge Bros., Chicago, Il. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Gloucester 
City, N. J. 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, 
Mass. 

Ward & Son, Edgar T., 
Mass 

Whitney Mfg. Co., Hartford, Ct. 

Cuatting-off Machines 


Armstrong Bros. Tool Co., Chi- 
cago, 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, III. 

Brown & Sharpe Mfg. Co., Provi- 
dence, I. 

Burr & Sons, John T., 


Chicago, 


Boston. 


Brooklyn, 


New York, 
Hill, Clarke & Co., Ine., Boston, 
Mass. 


Hurlbut-Rogers Mach. Co., South 
Sudburv., Mass. 

Newton Mach. Tool Works, Phila 
delphia, Pa. 

Nutter, Barnes & Co. 
Mass. 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Tindel-Morris Co., Eddystone, Pa. 

Vandyck C hurehill Co., New York. 

Cuatting-off Tools 

Armstrong Bros. Tool Co., Chi 
cago, 

Billings & Spencer Co., Hartford, 
Conn. 

Fairbanks Co., Springfield, Ohio. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

©. K. Tool Holder Co., Shelton, 
Conn. 


» Boston, 


Hartford, 


Pratt & Whitney Co., Hartford, 
Conn. 
Western Tool & Mfg. Co., Spring 


field, Ohio. 
Diamond Tools 
American Emery Wheel Co.. Prov- 
idence, R. I. 
Bridgeport Safety Emery Wheel 
Co. Bridgeport, Conn. 
Dickinson, Thos. L., New York. 
Dies, Sheet Metal 
American Tube & Stamping Co., 
Bridgeport, Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Globe Machine & Stamping Co., 
_ Cleveland, Ohio. 
Kent & Co., Edw. R., Chicago, Ill. 
Mossberg Wrench Co., Central 
I 


Falls, R. 

Swaine Co.. Fred J., St. Louis, 
o. 

Toledo Machine & ‘Tool Ca. Fe 


ledo, Ohio 

Wade Machine Co., 

Dies, Sub-Press 

Risdon Tool Works, Waterbury, 
Conn. 

Waltham Machine Works, Wal- 
tham, Mass. 

Dies, Threading, Opentng 

Baker, S. S.. Chicago, Il] 

Boker & Co., Hermann, New York. 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mach. Co., 
Springfield, Vt. 

Modern Tool Co., Erie, Da. 

Pratt & Whitney Co., Hartford, 
Conn. 


Boston, Mass. 








Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Alteneder o Son, Theo., Philadel- 
phia, 

Economy ‘Drawing Table Co., To- 
edo, Ohio. 

Keuffel & Esser Co., New York. 

Mittineague Paper Co., Mittin- 
eague, Mass. 

Rich, J. & G., Philadelphia, Pa. 

Soltmann, E. G., New York. 


Drawing Materials 


Alteneder & Son, Theo., Philadel- 
phia, Pa 

American Tracing Cloth Co., New 
York. 

Keuffel & Esser Co., New York. 

Mittineague Paper Co., Mit- 
tineague, Mass. 

Rich, J. & G., Philadelphia, Pa. 

Soltmann, E. G., New York. 

Technical Supply Co., Scranton, 
Pa. 


Drafting Machines 


Universal Drafting Mach. Co., 
Cleveland, O. 


Drift Bolt Drivers 
Ingersoll-Rand Co., New York. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

Dwight Slate Mach. Co., Hart- 
ford, Conn. 

Goodell- Pratt Co., 
Mass. 

Ingersoll-Rand Co., New York. 


Greenfield, 


reer, Gottfried & Hunter, 
Ltd., New York. 

Pratt ‘& Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 

Foote-Burt Co., The, Cleveland, 
Ohio. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co. B. F., Rockford, Ill. 

Barnes Co. W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co. Spring 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Fenn Mach. Co., Hartford, Conn. 

atgeren aaa Co., The, Cleveland, 
wall lO. 

Fosdick Mach. Tool Co., Cin., O. 

Hlardinge Bros., Chicago, Ill. 

Harrington Son & Co. Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Hill, Clarke & Co., Inc., 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Moline Tooi Co., Moline, Ill. 

National Machine Co., The, Hart 
ford, Conn. 

Newton Mach. Tool Works, Phila 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 
Reed Co., 
Mass. 
Sellers & Co., Inc., Wm., Phila- 

delphia, Pa. 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 


Drilling Machines, Port- 
able 


Boston, 


Francis, Worcester, 


Cincinnati Elec. Tool Co., Cin., O. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 





Drilling Machines, Port- 
able —Continued. 


Gem Mfg. Co., Pittsburg, Pa. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Stow Mfg. Co., Binghamton, i. ee 

U. 8. Electrical Tool Co., Cincin- 
nati, O. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool Co., Cin., O. 

Fitchbur~ Machine W orks, Fitch- 
burg, Mass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Vandvck Churchill Co., New York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O 

Baker Bros, Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Il. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
wundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Burke Machinery Co., Cleveland, 
Ohio. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Fenn Mach. Co., Hartford, Conn. 

Fosdick Mach. Tool Co., Cin., O 

Foote-Burt Co., Cleveland, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

-_ © Clarke & Co., Inc., Boston, 


mester “Mfe. Co., Freeport, III. 

Kern Machine Tool Co., Cincin 
nati, Ohio. 

Knecht Bros. Co., Cincinnati, O. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Mechanics Machine Co., Rockford, 
Ill 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Machine Co., The, Hart- 
ford, Conn. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

hs Bros. Co., Worcester, 

as 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., 
Mass. 

Robertson Mfg. Co., 
N. ¥ 


Worcester, 


Buffalo, 


Francis, 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

eS & Chace Mfg. Co., Newark, 


Vandyck Churchill Co., New York. 

Whitne ae Co., Hartford, Ct. 

Wells ros. o., Greenfield, Mass. 

bel =’ & Russell Mfg. Co., Green- 
d, Mass. 


Drills, Center 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 








Drills, Center——Continued. 


Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, 0. 

Drills, Hand 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. §S. Electrical Tool Co., Cin- 
cinnati, O. 


Drills, Pneumatic 

Chisholm & Moore Mfg. Co., 
Cleveland, 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Ingersoll-Rand Co., New York. < 
lamerastens! Steam Pump Co., 
New Yo 
Niles- AA Pond Co., New York. 

Drills, Rail 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Foote-Burt Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

_ Tool & Supply Co., New 
Yo 

ecanaare Tool Co., Cleveland, O. 


Drills, Ratchet 


Armatrens Bros. Tool Co., Chi- 
cago, ' 

Billings 3 Spencer Co., Hartford, 
Conn 

Hisey- Wolf Mach. Co., Cincin., O. 

Keystone Mfg. Co., Buffalo, N. Y. 

Parker Co., Chas., Meriden, Conn 

Pratt & Whitney Co., Hartford. 
Conn. 

Rogers Works, John M., Glouces- 
ter City. N. J. 

Standard Tool Co., Cleveland, 0. 

Drills, Rock 

Ingersoll-Rand Co., New York. 

ve Elec. Mfg. Co., Madison, 


Wis. 


Drying Apparatus 


American Blower Co., 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Detroit, 


Dynamos 

Burke Electric Co., Erie, Pa. 

Cc & C Electric Co., New York. 
Crocker - Wheeler Co., Ampere, 


i a 
Eck Dynamo & Motor Works, 
Belleville, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madison, 
Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Roth Bros. Co., Chicago, IIl. 
prrague Elec. Co., New York. 
ress Co., B. F., Hyde Park, 
Triumph Electric Co., Cincin., O. 
Westinghouse Elec. & Mfg. Ce. 
Pittsburg, Pa. 
Electrical Supplies 


Electric Controller & Supply Co., 
Cleveland, O. : 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
—e Elec. Mfg. Co., Madison, 

Wis. 
«2 Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, 
Westinghouse Blec. & Mfg. co. 
Pittsburg, Pa. 


Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
winecinnati, O. 

Crescent Forgings Co., Oakmont, 
Pr 


a. 

Electric Controller & Supply Co.. 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin., O. 

Lincoln Motor Wks. Co., Cleve 
land, O. 

Roth Bros. Co.. Cmecago, Ill. 

U. S. Electrical Tool Co., Cincin 
nati, O. 


Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Cues & Co. Mfg. Co., St. Louis, 


Herrington. Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 

Emery Wheels 

See Grinding Wheels 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. I., U. S. A. 


B. & S. MICROMETER CALIPERS 


Conclusive Evidence of Their Superiority is Found in 
the Excellence of Their Design. 


THE MICROMETER CLAMP RING 


Simple in construction, a slight movement 
rigidly clamps the spindle. 


DOES NOT ROTATE THE SPINDLE 
WHEN CLAMPING 


setting and it is important that the spindle should not be rotated or moved longitudinally. 
The construction of the device is such that the possibility of disturbing the adjustment when 
clamping is entirely avoided. 


y is often desirable, after a measurement has been taken, to clamp the spindle to retain the 


TENSION ON MEASURING SPINDLE 


Another excellent feature is that the tension on the measuring spindle can be adjusted with- 

out disturbing the adjustment of the screw and nut. 

This is especially convenient when measuring a number of 

pieces for comparison, as sufficient tension can be put on the 

spindle to prevent its turning when the work is passed between 

the measuring points and at the same time the spindle can be 

left sufficiently free to allow of slight adjustments. The rotation 

of the spindle cannot alter the setting of the tension. 


Catalog No. 107 of B. & S. Tools Sent 
Upon Application. 
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Emery Wheel Dressers 


American Emery Wheel Co., 
Providence, R. I. 
Desmoud-Stephan Mfg. Co., Ur- 


bana, O. 
Diamond Saw & Stamping Works, 
Buffalo, a. Ee 


Dickinson, Thos. L., New York. 


Worcester, 


Heald Machine Co., 
Mass 

International Specialty Co., De- 
troit, Mich. 

Safety Emery Wheel Co., Spring- 
field, O 

Standard Tool Co., Cleveland, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Wrigley Co., Thos., Chicago, Ill. 


Enclosures, Tool-room 
New Britain, 


Hart & Cooley Co., 
Conn 
Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 


Lunkenheimer Co.. Cincinnati, O. 
Williams Valve Co., D. T., Cia- 
cinnati, Ohio. 


Engineers, Consulting and 
Mechanical 


Dodge & Day, Philadelphia, Pa. 

Engineers, Electrical 

Crocker-Wheeler Co., Ampere, 
N. 

Dodge & Day, Phila., Pa. 

Engines, Automobile 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y 

Olds Gas Power Co., Lansing, 
Mich. 

Engines, Gas and Gasolene 
Automatic Mach. Co., Bridgeport, 
Conn. t 
Backus Water Motor Co., New- 

ark, N. . 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Foos Gas Engine Co., Springfield, 
Ohio. 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. ° 
Jacobson Mach. Mfg. Co., War- 

ren, Pa ; 
Mathews, Hugh, Kansas City, Mo. 
New Era Gas Engine Co., Day- 
ton, ©. 
Olds Gas Power Co., Lansing, 
Mich. 
St. Marys Mach. Co., St. Marys, 
Ohfo. 


Struthers-Wells Co., Warren, Pa. 


Engines, Steam 
American Blower Co., 
Mich. 
Buffalo, N. Y. 


Buffalo Forge Co., 
Garden City Fan Co., Chicago, 
I) 


Detroit, 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co., 

Sturtevant Co., B. F., 
Mass. 


Engravers 
Bormay Engraving Co., 


Warren, Pa. 
Hyde Park, 


New Yor. 


Standard Engraving Co., New 
York. 
Engraving Machinery 
Mach. Co., Geo., Racine, 


Gorton 
Vis. 


Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 


Mass. 

Exhibition Machinery 

Machinery Exchange, Boston, 
Mass. 

Philadelphia Bourse, VPhila., Pa. 

Expanders, Tube 

Nicholson & Co., Wm., Wilkes- 
Barre, Pa. 

Extinguishers, Fire 

Badger & Sons Co., E. B., Boston, 
Mass. 

Factory Equipment 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Fans, Electric 

Crocker - Wheeler Co., Ampere, 
Re De 

a , te. Co., Elizabethport, 

Gen E Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 





AMERICAN 
Fans, Exhaust 
American Blower Co., Detroit, 
Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Crocker - Wheeler Co., Ampere, 
N. J. 
Garden City Fan Co., Chicago, Ill. 
General Electric Co., New York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Feathers 


Standard Gauge Steel Co., Beaver 


Falls, Pa. 


Files and Rasps 

American Swiss File & Tool Co. 
New York. 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York 

Heller Bros. Co., Newark, N. J. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co., E. P., New York. 


Filler, Iron 

Felton, Sibley & Co.. 

Smith Fdry. Supply 
Cleveland, Ohio. 


Phila., Pa. 
ck & mm 


Filing Machines 


Cochrane - Bly Ca. Rochester, 
x. 3 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. ‘ 

Simplex Mfg. Co., New York. 


Flexible Shafts 


Chicago Flexible Shaft Co., Chi- 
cago, 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Gem Mfg. Co., Pittsburg. Pa. 


Stow Mfg. Co., Binghamton, N. Y. 


Forges 
Boynton & 
Mass. 
& Son, C. C., Syracuse, 


Bradley 
= 
Buffalo, N. Y. 
Co., Cleveland, 


Plummer, Worcester, 


Buffalo Forge Co., 
Burke Machinery 
Ohio. : 
Ingersoll-Rand Co., New York. 
New Ha- 


Miner & Peck Mfg. Co., 
ven, Conn. 
National Machinery Co., Tiffin, O 


Prentiss Tool & Supply Co., New 


York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forgings, Drop 


Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Billings & Spencer Co., Hartford, 
Conn. 

Crescent Forgings Co., Oakmont, 
Pa. 

0. K. Tool Holder Co., Shelton, 
Conn. 

Page-Storms Drop Forge Co., 
Springfield, Mass. 

Wyman & Gordon Co., Worcester, 
Mass. 


Forgings, Hydraulic 


Steel Co., So. Beth- 


Bethlehem 
lehem, Pa. 
Wyman & Gordon Co., 


Mass. 


Worcester, 


Forgings, Machine 


Dyson & Sons, Jos., Cleveland, O. 


Forgings, Steel 


Baldwin Steel Co., New York. 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Crescent Forgings Co., Oakmont, 
Pa. 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Kent & Co., Edwin R., Chicago, 
Ill. 


Eddystone, Pa. 


Tindel-Morris Co., 
Worcester, 


Wyman & Gordon Co., 
Mass. 


Foundry Furnishings 


Adams Co., Dubuque, Iowa. 
Byram & Co., Inc., Detroit. Mich. 
Ingersoll-Rand Co., New York. 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W.. Phila., Pa. 
Smith Fdry. Supply Co., J. D.. 
Cleveland, O. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde 
Mass. 


"ark, 





Fuel Economizers 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Furnaces, Annealing and 
Tempering 

ae Gas Furnace Co., New 
o 

Chicago Flexible Shaft Co., Chi- 
cago, ° 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 

Furnaces, Enameling 

American Gas Furnace Co., New 
York 

Furnaces, Gas 

sageiean Gas Furnace Co., New 
or 

Chicago Flexible Shaft Co., Chi- 
cago, 

Nash Company, Geo., New York. 

Obermayer Co., S., Cincinnati, O. 


Westmacott, J. M., Prov., R. I. 


Furnaces, Melting 


American Gas Furnace Co., New 
ork. 

Nash Conpeng, Geo., New York. 

Smith Fdry. Supply Co., J. D. 
Cleveland, Ohio. 


Turner Brass Works, Chicago, Ill. 


Furnaces, Oil 


Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 


Hart & Gooley Co., 
Conn. 

— Metallic Mfg. 

ll 


New Britain, 


Co., Aurora, 
Manufacturing Equip. & Engin- 


eering Co., E. Boston, Mass. 


Merritt & Co., Philadelphia, Pa. 
New Britain Mach. Co., New Brit- 
ain, Conn. 


Gas Blowers and Exhausters 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Gages, Recording 


Bristol Co., Waterbury, Conn. 

Gages, Standard 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 

Henry & W right Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whimey Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Gloucester 
cy, mB. dd 

Slocomb Co., J. Z., Prev.. BB. 2 

Starrett Co., L. S., Athol, Mass. 


Gages, Steam 


Valve 
Ohio. 


Williams 
cinnati, 


ce. & F. Cin 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 
Bair & Gazzam Mfg. Co., 
burg, Pa. 
Becher: Brainard Milling 
Hyde Park, Mass. 
Bickford Drill & Tool Co., 
cinnati, O. 
Bilgram, Hugo, Philadelphia, 
Brown & Sharpe Mfg. Co., 
dence, R. I. 

Clough, R. M., 
Eberhardt Bros. 
ork, H. J. 
Fellows Gear Shaper Co., 

field, Vt. 
Foote Bros. Gear & Machine Co., 


Chicago, III. 
Rochester, N. Y. 


Gleason Works, 
Gould & Eberhardt, Newark, N. J. 


Pitts- 
Mach. 
Cin- 


Pa. 
Provi- 


Tolland, Conn. 
Mach. Co., New 


Spring- 


Grant-Lees Mach. Co., Cleveland, 
Ohio. 

Harrington, Sons & Co., Edwin, 
Philadelphia, Pa. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

wens & Whitney Co., Hartford, 
onn. 

Prentiss Tool & Supply Co., New 
York. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

ieee & Chace Mfg. Co., Newark, 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Whiton Machine Co., D. E., New 


London, Conn. 





Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Gears, Cut 


Bair & Gazzam Mfg. Co., Pitts- 
burg, Pa. 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Mach. Co., Phila- 
delohia, Pa. 

New- 


Eberhardt Bros. Mach. Co., 
ark, N. J. 

Fawcus Mach. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Il. 

Gleasofi Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Wks... Boston, Mass. 

Hardinge Bros., Chicago, Ill. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co., The, 
Cleveland, Ohio. 
Syra- 


New Process Rawhide Co., 
cuse, N. Y. 


Nuttall Co., Pittsburg, Pa. 


m. De 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Philadelphia Gear Works, Phila- 


delphia, Pa. 
Sawyer Gear Wks., Cleveland, O. 
Simonds Mfg. Co., Pittsburg, Pa. 
Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 
Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 


Walcott & Son, Geo. D., Jackson, 
Mich. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
eago. Ill. 

Farrel Fdry. & Mach. Co., Anso- 

nia, Conn. 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Greenwald Co., I. & E., Cin., O. 
Philadelphia Gear Works, Phila- 
delphia, Pa. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Gears, Rawhide 

Boston Gear Works, Norfolk 
Downs. Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, , 

Fawceus Mach. Co., Pittsburg. Pa. 


Gould & Eberhardt, Newark, N. J. 

Horsburgh & Scott Co., Cleve. 
land, O. 

New Process Rawhide Co., 
cuse, N. Y. 

Nuttall Co., R. D., 

Philadelphia Gear Works, 
delphia, Pa. 

Sawyer Gear Works, Cleveland, O. 


Syra- 


Pittsburg, Pa 
Phila- 


Gears, Worm 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 
Boston Gear Works, Norfolk 


Downs, Mass. 
Fawcus Mach. Co., Pittsburg, Pa. 
Gould & E berhardt, Newark, d. 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, *hila- 
delphia, Pa. 
Simonds Mfg. Co., Pittsburg, Pa. 
Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 
Walcott & Son, Geo. D., Jackson, 


Mich 
Generating Sets 
Burke Electric Co., Erie, Pa. 
Crocker-Wheeler Co., Ampere, 


General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Triumph Elec. Co., Cincinnati, O. 


Generators, Gas 


American Gas Furnace Co., New 
r 
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Automobile And Gasoline Engine Builders 
Do You Want To Make Accurate Crank Shafts? 


For grinding single and multiple crank shafts for gas, petrol and small steam 
engines, Landis Crank Grinders were especially designed. ‘They handle 
multiple cranks with throws up to 6"—single ones with throws up to 8". 


Perfect cylindrics of wrists and journals were practically impossible by old 
methods. Landis Grinders, however, do the work with an unvarying accuracy 
and refinement that greatly improves the quality and durability. As they also 
save 30% to 40% in operating expenses— 


Landis Crank Grinders Do This Work Cheapest 








i 
AUTOMOBILE GAS ENGINE CRANK SHAFTS. 
. . . . a 
| Read These Specifications—Can You Equal The Time ? 
STEEL ForGincs—case hardened. Parts ground—four wrists. each 1% inches diameter by 3% 
inches long: three journals, each 17% inches diameter, 3! i% and 51% inches long, respectively ; 
two gear portions on end ®%f shafts, each 1% inches diameter by 3 inches long 
A total of nine bearings all having been ground to size witl 0005 inch variation limit 
025 inch diameter remove d-——average time taken, 2 hours This in«indes the grinding and ac 
curately forming of twelve ‘<-inch radius fillets at ends of the bearings 
The above should be of interest to Automobile and Gas Engine Builders who have not already 
equipped for manufacturing their own crank shafts and contemplate doing so 
You’ll find it worth while to send for full descriptive matter. 
; 
Landis Tool Company, W aynesboro, Pa., U. S.A. 
’ AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland. O.. and 933 Monadno flock, Chicag 11! Walter H 
Foster Co., 114 Liberty St., New York. C. W. Burton, Gri fliths & Co., London Schucl #. & Schutte " mestin. Vienna 
Stockholm, St. Petersburg Alfred H. schutte, Corogne, tirussels, Liege, Milan, l’aris and Bilbao A. R. Williams Ma 


chinery Co., Toronto. Williams & Wilson, Montreal, Canada 
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Gibs Grinders, Portable Grinding and Polishing Ma- Seating ont Ventilating 
Standard Gauge Steel Co., Beaver | Cincinnati Electrica! Tool Co.,| Chimery —Continued. PP 

Falls, Pa. Cincinnati, O. Vitrified Wheel Co., Westfield, > Blower Co., Detroit, 

‘o., y ster, Mass. ch. : 

Graphite a — beapbianaase: Wells Sons Co., F. E., Greenfield, | Buffalo Forge Co., Buffalo, N. Y. 
Dixon Crucible Co., Jos., Jersey | Hisey- Wolf Mach. C ‘o., Cincin., O. Mass. Garden ¢ ity F an Co., ( hicago, Ill. 
City, N U. S. Electrical Tool Co., Cin., O. Sturtevant Co., B. F., Hyde Park, 


Obermayer ‘Co. S., Cincinnati, O. 

Smith Fdry. Supply Co., J. D., 
Cleveland, Ohio 

Grinders, Automatic Knife 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Grinders, Center 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 
Coates Clipper Mfg. Co., Worces- 


ter, Mass. 

Gem Mfg. Co., Pittsburg, Pa. 

Heald Mach. Co., Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 
Stow Mfg. Co., Binghamton, N. Y. 
U. S. Electrical Tool Co., Cin., O 


Grinders, Cock 


Windsor Mach. Co., Windsor, Vt. 

Grinders, Cutter 

Bath Grinder Co., Fitchburg, 
Mass. 

Becker - Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Crocker - Wheeler Co., Ampere, 


New York. 
Newark, N. J. 


Garvin Machine Co., 
Gould & Eberhardt, 


Greenfield Mach. Co., Greenfield, 
Mass. 

Ileald Mach. Co., Worcester, 
Mass. 


Hisey-Wolf Mach. Co., Cincin., O. 

Niles-Bement-Pond Co., New York. 

Norton Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co 
York. 

Rivett-Dock Co., 


. New 


Boston, Mass. 


Wells & Sons Co., F. E., Green- 
field, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Cylindrical 

Bath Grinder Co., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, A 


Heald Mach. Co., Worcester, Mass. 


Norton Grinding Co., Worcester, 
Mass. 

Grinders, Disk 

Bath Grinder Co., Fitchburg, 
Mass. 

ae & Co., Chas. H., Chicago, 
I] 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Diamond Mach. Co., Prov., R. I. 

Gardner Machine Co., Beloit, Wis. 


Heald Mach. Co., Worcester, 
Mass. 

Hill, Clarke & Co., Ine., Boston, 
Mass. 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn. 


Safety Emery Wheel Co., Spring- 
field, O. 


Grinders, Drill 


Heald Mach. Co., Worcester, 
Mass. 

Hill, Clarke & Co., Ine., Boston, 
Mass. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
deiphia, Pa. 

Standard Tool Co., Cleveland, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Internal 

Bath Grinder Co., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Mach. Co., Worcester, 
Mass. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Wells & Sons Co., F. E., Green 
field, Mass. 

Grinders, Piston Ring 

Heald Mach. Co., Worcester, 
Mass. 





Grinders, Saw 
Tindel-Morris Co., 


Grinders, Tool 


Eddystone, Pa. 


Armstrong Bros. Tool Co., Chi- 
cago, 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath Grinder Co., Fitchburg, 
Mass. 

Blount Co., J. G., Everett, Mass. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Diamond Mach. Co., Prov., R. I. 

Gisholt Mach. Co., Madison, Wis. 


Gould & Eberhardt, Newark, N. J. 


Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 


Heald Mach. Co., Worcester, 
Mass. 

Hill, Clarke & Co., Ine., Boston, 
Mass. 

Hisey-Wolf Mach. Co., Cincin., O 


Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie. Pa. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 


Ransom Mfg. Co., Oshkosh, Wis. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Tool Co., Cleveland, O. 


E ne trical Tool Co., Cincin- 


New York. 


U. 8. 
nati, 
ante churchill Co., 


Vitrified Wheel Co., Westfield, 
Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Grinding and Polishing Ma- 
chinery 


Abrasive Material Co., Philadel- 
phia, Pa. 

American Emery Wheel Co., 
Providence, R. I. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

oo Grinder Co., Fitchburg, 
s as. 

ae “k Co., Chas. H., Chicago, 


Blount Co., J. G., Everett, Mass. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


Burke Machinery Co., Cleveland, 
Ohio. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Coates Clipper Mfg. Co., Wor- 
cester, Mass. 

—- Wheeler Co., Ampere, 

Diamond Mach. Co., Prov., R. I. 

Goodell- Pratt Co., Greenfield, 
Mass. 

Graham Mfg. Co., Prov., a. © 

Greenfield Mach. Co., jreenfield, 
Mass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Heald Mach. Co., Worcester, 
Mass. 

Hisey Wolf Mach. Co., Cincin., O 

Iroquois Mach. Co., New York. 


Landis Tool Co., Waynesboro, Pa, 
Marshall & Huschart Machry. Co., 
Chicago, Ill 


National Machine Co., The, Hart 
ford, Conn 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Norton Co.. Worcester, Mass. 

Norton Grinding Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 


York. 


Ransom Mfg. Co., Oshkosh, Wis. 

Royersford Fdry. & Mach. Co., 
Royersford, Pa. 

Safety Emery Wheel Co., Spring 
field, O 


Standard Tool Co., Cleveland. 0. 
Stow Mfg. Co., Binghamton, N. Y. 
Vandyck Churchill Co., New York. 





Grinding Wheels 


Adams Co., ~~ low 

Builders’ Iron Foundry, “ ovi- 
dence, R. I. 

- . ae Co., Niagara Falls, 

Cortland 2 Wheel Co., Cort- 
land, N. Y 

Diamond Mach. Co., Prov., R. I. 


=yeeeea Corundum Wheel Co., 

htwood, Mass. 

Niles-Bement-Pond Co., New York. 

Norton Co., Worcester, Mass. 

Pike Mfg. Co., Pike, N. H. 

Safety Emery Wheel 2. Spring- 
field, 

Superior Corundum Wheel 
Waltham, Mass. 

Vitrified Wheel Co., Westfield, 

Hartford, Ct. 


Mass. 

Whitney Mfg. Co., 

Worcester Emery Wheel Co., 
Worcester, Mass. 


Grindstones and Frames 


Athol Machine Co., Athol, Mass. 
Cleveland Stone Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Pike Mfg. Co., Pike, N. H. 


Gun Barrel Machinery 


Ca., 


Diamond Mach. Co., Prov., R. I. 
Pratt & Whitney Co., Hartford, 
Conn. 
Hammers, Drop 
Hartford, 


——- & Spencer Co., 


onn. 
Bliss Co., E. W., Brooklyn, N. Y. 
a gd & Son, C. C., Syracuse, 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Miner & — Mfg. Co., New Ha- 
ven, Con 

Niles- homens: Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toledo Machine & Tool Co., To- 
ledo, Ohio. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Hammers, Pneumatic 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Dayton Pneumatic Tool Co., Day- 
ton, ¢ 


Ingersoll-Rand Co., New York. 
International Steam Pump Co., 
New York. 


Niles-Bement-Pond Co., New York. 


Sellers & Co., Inc., Wm., Phila- 
delphia. Pa. 

Smith Fdry. Supply Co., J. D., 
Cleveland, Ohio. 


Hammers, Power 


Beaudry & Co., Inc., Boston, Mass. 
as a J & Son, C. C., Syracuse, 


N. 
Niles- | Pond Co., New York. 
—— Tool & Supply Co., New 


Seranten & Co., New Haven, Ct. 

Hammers, Steam 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

as mg d & Son, C. C., Syracuse, 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


“a Forgings Co., Oakmont, 

"a. 

Marshall & Huschart Machinery 
Co., Chicago, Ill 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Sellers & Co., Inc., Wm., Phila- 
delphia. Pa. 

Vandyck Churchill Co., New York. 


Handles, Machine Tool 
Cincinnati gn Crank Co., Cin- 
cinnati, 


Whitman & — Mfg. Co., Chi- 
cago, Ill 


Hangers, Shafting 


Cresson Co., Geo. V., Phila., Pa. 
Link-Belt Co., P he ay Pa. 
Wood's Sons Co ham- 


bersburg, Pa. 
Heaters, Feed Water 


Sturtevant Co., B. F., Hyde Park, 
Mass. 





Mass. 
Heating Machines 
oe Gas Furnace Co., 
Chicago Flexible Shaft Co., 
cago, 
Hobbing Machines, Worm 
Gould & Eberhardt, Newark, N. J. 


New 
Chi- 


— Mach. Co., Cleveland, 

Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

Hoisting and Conveying 
Machinery 


Alliance Machine Co., Alliance, O. 

American Road Mach. Co., Ken- 
nett Square, Pa. 

Brown —~ 7 Machinery Co., 
Cleveland, 

Case Mfg. Co, Columbus, O. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 


Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Jeffrey Mfg. Co., Columbus, O. 

Lamson Consolidated Ss. S. Co., 
Boston, Mass. 

Link-Belt Co., Philadelphia, 

Main Belting Co., Phila., Pa. 

Niles-Bement-Pond Co., New York. 

Co., F., Boston, 


Pa. 


Sturtevant 
Mass. 
United Engineering & Fdry. Co., 

Pittsburg, Pa. 


Hoists, Electric 
C & C Electric Co., New York. 
Case Mfg. Co., Columbus, Ohio. 
Cleveland Crane & Car Co., Wick- 
liffe 
Co., 


Crocker-Wheeler Ampere, 
Come & Co. Mfg. Co., 


St. Louis, 


General Electric Co., New York. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Sprague Electric Co., New York. 


Yale Towne Mfg. Co., New 
York. 

Hoists, Hand 

Case Mfg. Co., Columbus, O. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Moore Co., Franklin, Winsted, Ct. 


Nichols, w m. S., New York. 
Yale & Towne Mfg. Co., New 
York. 
Hoists, Pneumatic 
Chisholm & Moore Mfg. Co., 
Cleveland, O. 
St. Louis, 


—- & Co. Mfg. Co., 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Ingersoll-Rand Co., New York. 

International Steam Pump 
New York. 

Northern Engineering Works, De- 
troit, Mich. 


Co., 


Hones 

Pike Mfg. Co., N. H. 

Hose 

Rhoads & Son, J. E., Phila., Pa. 
Sprague Electric Co., New York. 
Hot Blast Apparatus 


Sturtevant Co. B. F., 
Mass. 


Boston, 


Igniters, Gas Engine 
Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 


Indicators, Speed 


Niagara Tachometer & Inst. Co., 
Niagara Falls, N. Y. 

Starrett Co., L. S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 

Warner 
Wis. 


Instrument Co., Beloit, 


Indicators, Test 
Norton Co., Worcester, Mass. 
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Attaching Fixtures to Concrete 


Showing Efficient Methods for Attaching Light and Heavy 
Hangers to the Ceilings of a Large Machine Shop 





B Y 


At page 607, Vol. 29, Part 2, of the 
AMERICAN MACHINIST, under the heading 
“Editorial Correspondence,” is a descrip- 
tion of a device for attaching shaft hang- 
ers to a concrete building. The principle 
there illustrated was worked out by me 





HOW THE SLOT 


in a different form about 3% years ago, 
and the devices then and since used form 
the subject matter of this article. The 
Gevices were worked out for the United 
Shoe Machinery Company in connectim 
with its plant at Beverly, Mass. 

In general the fixtures which were to 
be supported were divided into two 
classes, which may be called heavy and 
light. Under the classification heavy are 
main-line shaft hangers, countershaft 
stringers, main electric-wire structures, 
and hoist and trolley rails. Under the 
classification light are electric-wire mold- 
ing, electric-light fixtures and small pip- 
ing. 

Considerable time was spent in the early 
part of the year 1903 in a study of meth 
ods and devices which had been used as 
a solution of the problem we were study 
ing. Little of value was discovered. The 
embedding of anchor bolts or anchor nuts 
in predetermined locations to support spe- 
cific fixtures, referred to in the article at 
page 6097, was clearly an impracticable 
method for meeting our conditions. 

Our machine-tool equipment contained 
upward of 2500 machines. Their counter- 
shafts, together with the necessary main 
line shafting and attendant fixtures, had 
to be supported. It was impossible to pre 
determine the location of all these ma- 
chines, and, besides, considerable floor 
area was reserved for machine tools on 
order and for growth. 

These facts, together with the ever 
changing character of the manufacturing 
equipment and departments, showed that 
an elastic and universal system of ceiling 
fixture supports was needed over all ma- 
chine-shop areas. Furthermore, to be suc 


* - 





cessful, the system of supports must have 
its connections to the concrete-ceiling 
members provided when the concrete is 
poured, for the drilling or cutting of the 
concrete after it is set is unwise. The 


cost of this connection to the concrete 





F1G.2 
1S SECURED 
must be a small part of the entire cost of 


the device, so that there will be only a 
small investment over unoccupied areas. 


Thus the main part of the device must 


ALFORD 


Device FoR HeAvy FIXTURES 


hese fixtures are of such a character 
that they can be arranged to be supported 
at regular intervals, In the buildmgs in 
question the bays are 20 feet on centers, 
so that the points of support arranged 
themselves naturally at bay limits and 
midway between, or 10 feet apart Che 
first device developed was a_ cast-iron 
I’-slot to be cast into the ldwer portion of 
the concrete-cci:ing members and_ flush 
with their lower faces. This device was 
never carried beyond the drawing stage, 
as it failed in several important particu 
lars to meet the principles laid down 

The device finally adopted consists of a 
series of metallic slots running crosswise 
of the building, with a flat lower face, 
against which fixtures can be bolted by 
means of T-headed bolts. These bolts have 
their T-heads resting on the upper faces 
of the steel members forming the slot. 
[he steel members forming the slot are 
fastened to the concrete-ceiling members 
by means of cast-iron clamps and anchor 























FIG. 3. SLOTS IN PI 


be capable of being erected and removed 
at will without affecting the building con 
struction 

No radical changes in the design of the 
concrete members were deemed advisable 
To accompany the fire-resisting qualities 
of the concrete, it was logical to make the 
supporting devices as far as possible of 


metal 


ACE IN THE CEILING 


bolts lhe anchor bolts are set in the 
concrete forms just before the concrete 
is poured, and are thus firmly embedded 
ir the building structure. This device 
setisfies the principles which we deemed 
essential 

Fig. 1 shows a cross section of a main 
concrete girder, with the slot device at- 
tuched. These girders are 20 feet apart, 
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thus defining the bays. The metallic slot 
is formed of two angles, with the vertical 
spaced 
form a slot between. The horizontal legs 
present a broad flat Wooden 
strips are between the angles and the con- 
crete put in to absorb 
vibration, but were found to be unneces- 
sary. The embedded anchor bolt and cast- 
iron clamp fasten the device securely in 


legs facing and apart, so as to 


surface. 


[These were 


A 











FIG. 5 





OTHER METHODS FOR 


The angles used were 2x24%4x% 
with the 2-inch legs vertical and 
spaced I inch apart. The anchor bolts 
were 3% inch in diameter and spaced about 


position 
inch, 


A groove in the lower face 
of the the heads of the 
T-head fixture-supporting bolts. The 
siructure is safe for a load of 2000 pounds 


? feet apart 


girder receives 


and will sustain ordinary shafting loads 


without undue deflection 


The expense necessary when construct- 


ing the concrete shell of the building is 


the cost of the bolts, setting of bolts and 








FIG. 7. 


Che slot itself can 


be put up at any time as desired. 


molding the groove 

Fig. 2 shows the metallic slot attached 
to a concrete bridging beam. These beams 
are midway between the girders, and, as 
they are higher, a cast-iron hanger is nec- 
essary to bring the slot on a level with 
the slot attached to the girder. These 
angles are 244x3x5/16 inch and are spaced 
feet on the centers of the 


about 6 sup 


AMERICAN MACHINIST 


porting castings. Fig. 3 shows these slots 
in place on the ceiling of a large room, 
and line shafting fastened thereto 
Another girder cross section is shown 
by Fig. 4 without a groove in its lower 
face, but with a spacing casting, so that 
























the slot is some little distance from the 
concrete. This has one advantage over 
the device of Fig. 1 in that the head of 
the T-bolt may be seen 
Es ee 
Thimble ye £ Le g y RLF 
4 : 
3 {4 
Eye Bolt iy 3 
Section A-A : 
° 
SECURING FIXTURES : 
In a few cases thin beams were encoun 


tered, beams so thin that it was imprac- 
ticable to set anchor bolts. In these cases 
thimbles of pipe were set and slot hangers 
using illustrated 

The method used for setting 
anchor bolts in flat or slab floors is shown 


attached, eye-bolts, as 


by Fig. 5 


by. Fig. 6 

'-beam hoist or trolley tracks are sup 
ported from this slot system with ease. 
Fig. 7 is a photograph of one erecting 
bay served by two such tracks 


Figs. 8 and 9 show two details of 





SHOWING I-BEAM TRACKS 


ports, the first being the cast-iron clamp 
fastening the countershaft stringers to the 
slot system, and the second a cast bracket 
and adjustable fulcrum fastened upon 
these stringers for the countershaft ship- 


The 


shown by Fig. Io. 


per lever style of bolts used is 


The one with the rec- 
for the 


tangular head designed 


groove in the girder, the second for the 


was 


other locations Under each head is a 
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squared shoulder to prevent the turning 
of the bolt in the slot. 

Thus it will be seen that all of the heavy 
fixtures are supported with ease from the 
slot The devices compara- 
tively inexpensive. The angles are used 
as they come from the rolling mill, the 
castings as they come from the foundry, 
and the bolts are rough commercial! bolts. 
There is no machine work in connection 
with its erection. 


system. are 


Device For Light F1ixTUREs 
No device was worked out for support- 
ing the light fixtures when building the 
criginal plant, and the installing of these 
fixtures was found to be a slow and expen- 


sive operation. This led to the develop- 


ment of a system for their support. 
These fixtures, unlike the heavier ones, 
occur in any regular arrangement 


do not 

















FIG. 8 SHOWING CAST-IRON CLAMP 
as regards supports, but may require a 
Iccation at any point over the manufac- 


turing area. Thus an opportunity for sup- 
ports at intervals of 10 feet does not meet 
the successful system 
for the entire 
loads to be 


requirements A 
this 
manufacturing area, but the 


purpose must cover 
insignificant 

beams will be noted 
girder. These 
near together, 


supported are 
Referring to Fig. 3, 


tunning from girder to 
are spaced comparatively 
about 3 feet on centers, and thus offer an 
opportunity for the attaching of a fixture- 
supporting device which will cover all of 
Such a supporting device 
must be inexpensive, simple in construc- 
tion and easy to erect or remove. It must 
disfigurement of the 
beams as regards that part of the device 
the concrete beams 
themselves, as fixtures be attached 
here and there without any regular order, 


a large portion of every beam will 


the floor area 


rot present any 


which is a part of 
will 


and 
Lave no fixtures attached 

The device which was worked out and 
adopted molding two small 
half-round grooves, each of the 
faces of the beam and near the 
Lottom. Suitable, inexpensive clamps are 
easily designed to enter these grooves and 


consists in 
one m 
vertical 


support the various fixtures. 

The formed by nailing 
strips of ™%-inch half-round molding to 
the inside of the beam 1% inches 


grooves were 


forms, 
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trom the bottom. These strips drew with 
the forms when the forms were removed, 
leaving the grooves properly cast. Being 
small, uniform and in the vertical faces of 
the beams, the grooves are hardly notice- 
able and present no disfigutement what- 
ever. 

Fig. 11 shows a cross section of a beam, 
with the grooves in the side and a clamp 
for holding electric-light-wire molding. 
The clamp has two slots punched in its 
horizontal part, so that two strips of 
molding may be butted beneath the clamp 
and each end fastened by a bolt. This 
simplifies the splicing of molding for long 
sections. 

In Fig. 12 we see a pipe supported by 
the beam grooves with an adjustable 
hanger. The strength of the grooves was 
found by experiment to be far in excess of 
the clamps, which were designed of ample 
proportions for the service required. These 








FIG. 9. SHOWING SHIPPER-LEVER FULCRUM 
FASTENED TO STRINGER 
experiments showed that the grooves 


would sustain a load of from 250 to 300 
pounds at any point with an ample factor 
ot safety. This of course is a much greater 
strength than is necessary for any loads 
for which they are intended to be used. 

The photograph forming Fig. 13 was 
taken from a section of ceiling having 
some strips of molding in place and at- 
tached to the grooved beams by the device 
illustrated in Fig. 1. Toward the bottom 
and at the left will be noted a section of 
the metallic slot, with the spacing casting 
as shown in section by Fig. 4. 

A good idea of the way in which the 
fixtures appear when supported by the de 
vices described can be obtained by refer- 
ring to Fig. 14, which is from a photo- 
graph of a portion of the ceiling over a 
lathe department. 

The metallic-slot device has had a trial 
of two years over a manufacturing area of 
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with suc- 
installed 

additional 


upward of 325,000 square feet, 
cess. During last year it was 
over 180,000 feet of 

manufacturing floor area, giving a total 
feet. The 
power- 


square 


ot over half a million 
device was also installed 
house building to provide support for the 
piping. 

Although the grooves in the sides of 


square 
in the 
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Sammy's Shop—Experience with 


Partners 


Che a new oil pool in 


Sammy’s district had the effect of mak- 


opening up of 


ing a very large amount of business, and 
it was business that paid almost any price 






















the beams were not molded in the build- as long as the work was right and got 
5 @ ¢ 
— “ \ 
4 (ap = 
>) S € | Fitted tw Groove 
S to Beam Thin R.H. Nut 
Thia LU. Nut 
Sq. Head L.A. Nut 
g if\. Carriage Bolt Sheet Steel Strip to 
on oC eultable length ard 
‘ Stove — Electric Wire \ POs " thickness for cack 
Moulding — Jaf ~ supported i of Pipe 
FIG. 1¢ FIG.11 — 
FIG. 12 
SECURING LIGHT FIXTURES 
out in double quick time When wells 


ings of the original plant, in the construc- 
tion work of last year nearly 100,000 feet 
of this groove was cast, with success. By 
the use of the two devices which have been 
Gescribed it is possible to support all 
classes of fixtures from the concrete ceil 
ings of machine-shop buildings with entire 
success, and avoid all objectionable drill 
ing or cutting of the concrete, which, if 
done to any great extent, will weaken th¢ 


structure. 


. ' 
are starting off at from 50 to 100 barrels 


in hour, some of them, and every man 
who is drilling thinks that his will be in 
hat class, there is not much haggling as 


to price. This boom in the oil field, be 


sides being a little gold mine for Sammy, 


" ‘ . -_ 
made money very plenty for other people; 


around for 
itt? icted 


} king 
lOOKINE 


wert 
ind this sh pp 


some of them 
safe investment 


their attention 











FIG. 13 SHOWING DEVIC! 


It should be stated in closing that the 
metallic-slot device is covered by a patent 
application 

It is that for an 
of 6300 British thermal units, peat shows 
a fuel cost 50 per cent. greater when used 
than in a 
gas Costs of 
plants for the two methods are about the 


stated average value 


in solid form to make steam 


producer with a engine 


same.—Powe? 





FOR 





FASTENING LIGHT FIXTURES 


struggled along for sev 


barely keeping afloat much 


After 


eral years and 


having 


of the time, to Sammy the prospect of be- 
: ce Bn 
ing able » gO 


tal (the 


along with unlimited capi 
amount the others offered to put 
and to have 
someone else to take care of the office 

rolling in 


work 


having to be hunted for, 


in seemed like that to him), 


details, while the came 


without was very 








\ New B 


[he proposition was this Three men 

1 money w d p le business 
amount equal to twice what it would 

ve worth at th ne with all of the debts 
paid, and in return they were toown one 
fth apiece, or three-fifths of the whole 
Part of the money was to be used to get 
new ols and part to pay off debts Mr 
Smith was to be secreta f the com 
pany and hav harge of the office work 
Mr. Jones was to bi er, and the 
funds of th ymbination wert 1 his 
hands. Mr. Brown wa mtent to act ‘n 
in advisory capacity ne were 
ill s essful me he \\ d Mr 
Smith was a brok« and any other 
thing that offered ymimission Mr 


gent Mr. Brow id en a farmer 
1 th ] land id made him 
They w yroducet ind 
Id furnish enough work to keep a 
I] p going | p thered 
eemed to Samm good ie, and 
] li 1 oT lab t ’ iter d idvan 
] ‘ " vat, 1 1 41 ree 

ft ne 

MI ATERI »ROGRI 

With a p f time 
1 attention into the p work, Sammy 
he work at a rate that was verv 


itifying to } Several new tools 
reased the capacity of the shop, and 

d t easier to do good work, Of 
rs \lIr. Smith id ym ut quite 
ften to ask questions, and it took a lor 
if explaining to get him to understand 
vhy Jake’s time was not always charged 
the same rate on different jobs, anil 

ww he could work fourteen hours in 
ome ten-hour days and not do it in all 


f them: 


but then, Sammy reasoned, he 


was new to the business, and naturally it 
would take him some time to find every 
thing out, and so he took the ques 
tioning very good naturedl) 

TrousLeE Causep By PARTNERS 


I he re 
real 
tried 


to | 


he f 


ing. He 
than 


wner 


rate a ft 
good ma 


concern, 


was one thing that did give him 
though. He had always 
ve fair with each customer, and 


Ww und that no matter what prom 
ises he had made as to time of getting out 
work his partners insisted that any work 
they sent in should be done at once, This 
put it so that he found that he did not 
dare to make a positive promise becau 
ie never knew whether or not he would 
he able to keep it. He had another sur 
rise one day when he tried to find out 

ww much money the concern was mak 


found that his share w much 


is 


] he was ent 

At first he Id hardly belie, 
poss bl \fter considerab! 
lk, found o that while h 


rifle bett than tha pai 1 for a 
hinist, M Smith had been 
lib il salary as secretary 
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and Mr. Jones one for acting as treas 
irer, while all three had been getting a 
liberal discount on work done for them 
selves In the case f Mr. Smith a young 
man had been put into the office after 

few months, and he did the actual work 
f bookke ping ind was pa 1 by the « n 


SAMMY 


Samr 


Was re 
ible 

een d 

tO n 





partners 


work 


he bills 
tion, an 
ind tha 
was in 

than 1 g 


Sammy 


ha l bee 


Has His 


Eyes OPENED 


ny lot eing 
fairly, and was ft us, but he 

en to understand tha he was 

1 his ideas, A comparison of the 

uid to Mr. Smith nd M Jones 
tes pa d by larg concerns I ser 
| kind showed th he rat 


illy nominal, and that the rea 
with Sammy was | had 
1 an amount of high-class work 

hing—that is to say, Mrs. Sammy 

n doing most of 

gard the work d for t 


»N 


OF 


FIG. I4. PORTI 


was pointed out 
ime in without solicitation, and 


were paid promptly without ques 


d without the time of a collector 
t these things cost money, which 
his case saved by the man send 
the work, and was n nor 
ht that he should have it Again 
found that when Mrs. Sammy 
n doing collecting she had _ be 
1m money rate he id not 
COMPENSATION FOR LABOR 


After taking time to msider these 
things, Sammy saw that it was not rea 
Ss ihl I hin T elve pay r\ h 


CEILING 
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hou f ill work he did, and for his 
partners to render services for nothing 


was hard to reduce them :o 


1 time basis. He could also understand 
iat his profits before this time had large- 
ly been on paper, while now although they 


were much smaller they were more nearly 


real. When he worked long hours in the 
shop he got the returns in wages, whiie 
before, when he had spent his evenings 
in trying to get work to keep things 


it 
or when 


moving, pay for that already done, 


was hard to figure out just how 


he ever got anything for it In spite of 
ill his good sense and reasoning about 
these things, Sammy was not satisfied or 


ympared 


to himself 


ind 


experience, and they had a wa} 


contented. C 


n of education business 


f making 


\ CHANGE IN THE METHOD OF 


Perhaps was not 





IN LATHE DEPARTMENT 

was being 
of their 
did not think it 
of the 


part to make him feel that hi 


they 


that they 


aside, but were so sure 
judgment 
him 


If 


necessary to consult on many 


matters that came up 1 salesman came 


in and convinced him that a certain new 
appliance would be a good thing to use, 
Mr. Smith had to be seen and convinced 
that it was an improvement, before it 
could be ordered, and as Mr. Smith was 
1ot a mechanic, this was often hard 
work; and if it was bought Mr. Smith 
hen wanted to s¢ n dollars and cents, 
tha had been a money maker. Every 
shop manager knows how hard it would 
for him to show the exact part that 


speed steel, good men, a 
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well planned shop system, and such things 
We 


all feel that we cannot get along without 


each have in the reduction of costs 
them, yet every shop-bred manager knows 
that any figures showing a rate of saving 
for any one of them is only an estimate, 
that that estimate is never capable 
of accurate proof, 

If a salesman was to see and 
Mr. Smith the might be ordered 
without consultation with 
but he was expected to make the saving 


and 


convince 
thing 


any Sammy, 


with it that the salesman said was sure 


follow its use. 


These things were bad 


bad enough, but they 
were not the worst, nor the most aggra 
vating. When it came to interference 


with the men in the shop Sammy was 


SomME OIL-cot WorRKMEN 


NTRY 
The gang that he had collected togethe: 
might not have made a very imposing ap 
epiior 
nor have ranked very high in a civil-ser 


pearance on dress parade at a rec 


ce examination; in their use of language 


forceful expression was apt to take th 


place of elegance, while not one in the 
bunch would have any chance in a beauty 
show; yet he felt that each one was a 


treasure in his way 


Albert could be de 
pended upon to dig out results from any 
kind of a job that was given to him, evea 
if he did 
(The business 
slates had 
heading. ) 
like a 


press himself without profanity; 


time-sheet 
the 


with a 


put in a miserable 


had 
way to sheets 
Bill had a 
fog-horn, and could not ex 


but he 


grown to where 
given 
printed voice on 


him 


was strong and willing, and never kicked 


at any hard work or long hours. Some 


of the men hinted that if Jake ever 
changed his shirt or washed his neck 
there was no outward evidence of th 


fact; but none of them ever hinted that a 
job had been found so 


ible that he 


dirty or disagree 


would not undertake it 


OtTrHer Hanpy MECHANICS 

He 
patternmaking or carpenter 
blacksmith 
He cogld mak 


Big Tom was a jack at all trades 
do 
He 


somethiny 


nuld 


work was quite a and 


of a tinsmith 


fair drawing and had “a pretty good 
head” for handling outside jobs, and 
‘ould go out and give estimates on cor 
templated work. He was not the best 
machinist in the world, but was a vers 


good man for filling in. Little Tom was 


and liked by 


the country 


known the lease men all 


ver He knew every boilct 


and engine house and the quickest way to 
thing in a 
country covered with woods and broken 
He knew the 
man who wanted the fine job, and the one 
who didn’t, 


than any man in the shop 


get there, which is quite a 


up with hills and streams 


and was asked for more often 


CHANGES IN THE Forct 
Sammy knew the virtues of each one of 


the others 


men, and of all 


these 
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tested and tried them, and knew how to 


He did 


where it was improper, any 


use them not try to use on 


more than he 
would try to drive nails with a saw o1 
eat soup with a fork 
fered by the others and directed against 


+} 


The criticisms of 


the men were like pin pricks, not very 
serious perhaps but extremely aggravat- 
ing; but when Mr. Smith discharged Bil 
for cursing him in return for some re 


because Mr 


ic kept clean h 


marks, and Jake quit Smith 


told him that unless 


could not work there, Sammy near 
raised the roof, It did not quiet matters 
iny when other men were hired to take 
the vacant places for they were hired b 
the other partners 
lwo VALUABLE MEN 

One of them was a man with a lot of 

heory and no practical 


and 
Big 


Tom k ndly offered ) 


thrash him the first day, in return for at 
tention received The other man was 2 
ne singe He sang in one of the 


churches, and was received in the best of 


society in return for exercising his mus 
cal ability He used correct language, 
and wore old kid gloves to protect his 
hands Little fom suggested to the 


thers that thev club together and get a 


magnifying glass and present it to Sammy 
so that he might be able to find the work 
that this new arrival did, without strain 


ing his eyes 


Sammy Decipes to Start ANOTHER SHOP 


The first man found lots to find fault 


with in the 


way the shop was conducted, 
ind the partners believed much that he 


Their and 


different 


was plain to se¢ 


said view-point experience 


that 


be 


were so from Sammy's 


that there could no 


harmony he shop had been doing a 
good business, but according to the state- 
ments of the new man—and he was a 
man of education—it should have been 
done much better and more cheaply 


After one of the rows, which had come 
to be common, they offered to buy 
Sammy out, and he took their offer. He 
had wished for this, as he saw that he had 
made a great mistake in associating men 
with himself who were so totally different 
from what he was, and besides that he 
had found a better location for a shop 
The ground could be bought, and it had 
both a street and a railroad frontage, and 
there was a road the length of one side 
He made up his mind uy nd start 
in al me again 

THe Ortp PLAnt Moves 
The partners believed that the new man 


would be a better man than Sammy for 


them, and then they had an offer to mov 
the shop to another town. They formed 
an incorporated company, got a bonus for 
moving, and a reduction of taxes for a 


term of vears, an 1 gift of land, and 


37 
17 P ’ - f -L £ 
were able to unload a lot of the stock of 


the new company on _ th community, 


which had such a bad natural situation 


that they had to pay concerns for coming 
there It might be interesting to follow 
their career up to the time of their death 
nd burial as a mpany, but the record 
sa nmon one \s for Sammy, he spat 
n his hands and took a fresh grip. Huis 
wealth of experi had been largely 
increased W. Ospornt 
Detroit River Tunnel 
\l \l itain 1e ¢ t eng er upon 
plans of the Dx River Tunnel 
{ np wl l S be« pp ved 
vy tl ( li Railway Commission, 
tates that it is tl nost complete tunnel 
scheme he has « seen Che project, 
which is to cost between $7,000,000 and 
$10,000,000, provides for the construction 
t two pat 1 tubes of I to rest 05 
feet below t face of the water on 
beds of concrete ind to be flanked by 
ncret wa Dh \\ iv double 
tracks to enable the Michigan Central and 
Canada Sou t S ‘ eneath 
he Detr river 
Lh t prope 20 teet 1 
liameter, and f will be 4o feet b 
ww the wate 1 the tracks will be laid 
Iipon ug ed cement | ip 
yrroaches n ¢ sid will ( is te 
oh by 16 fee oO inches W de wh ¢ the 
vidth of th p ils will about 60 feet 
Lh < veth f the tumne ictually under 
the riv will be 2625 te« On the east 
sid ther« Vy | he in ippr vach Tt 3200 
feet of tunneling and 3300 feet of haif 
tunneling The west approach will con 
sist of 2135 fect of tunneling and 1540 fee* 
f half tunneling. There will be a 2 pet 
nt. grade on the west side and 1% per 
cent. on the east. It is intended to sink 
he iron tubes in sections, and then rivet 
them togeth« ind pump the water out 
rhe trains running either way through 
the tunnel will be propelled by electric 
motors, which will prevent gases from 


generating and simplify the problem of 


ventilation The tunnel will run from the 
Michigan Central station at Detroit, cross 
he river at the old ferry slips, and con 
nect at Windsor with the Canada South 


Canadian Enginee) 


Among the things wh 
in Germany than here is 
bill-board advertising, which, in Berlin, 
limited 


idvertising is practiced, 


at least, is not permitted A 


tut it is restricted to a system of pillars 
rr columns the edge of the sidewalk 
it the prin pal street corners, but the 
bill-board nuisanc is we have it is 
known Th privilege of erecting and 
sing thes d tising Jumns is sold 
to the highest bidder, and from the priv 
lege the tv of Berlin realizes abour $05, 
000 per ann nN 
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ashington Naval Gun Factory—VI 


The Forge Shop—Equipped with Gas-fired Forges and Furnaces— 
The Secondary-mount Shop, Where Fitting on Smaller Guns Is Done 





BY 


Afte: circuit of the 


quadrangle described in the previous arti 


completing the 
cle, we leave the gun-carriage shop and 
step across Kennon street into the black- 
smith shop. This building, of which an 
exterior view is given in Fig. 54, and a 
general interior view in Fig. 55, was com 
pleted in 1902; it is of brick, 80 feet by 
205 feet 2 inches, and 33 feet 7 inches high 
at the 
ment for making the large variety of forg 


eaves, It has a complete equip 


ings for the breech-mechanism parts of the 


guns and for the mounts, accessories, 
tools, et¢ It is furnished with an over- 


head electric traveling crane made by the 


Morgan Engineering Company, with a 


HENRY 


aa 


striking force equivalent to about 25 tons 
when top steam is used; and four single- 
frame four-ton steam hammers, equiva- 
lent to about eight tons when top steam is 
two Bement-Miles 
with 5500-pound 


used. There are 
“steam drop hammers,” 
heads, striking force equivalent to about 
22 to 25 tons; three board drop hammers 
with 1500-pound heads, built by Pratt & 
Whitney, two of which are shown in Fig. 
57. Wheels for the are 
drop forged under these hammers, There 
are also three trimming presses built by 
the Waterbury Farrel Foundry and Ma- 
chine Company, a Bradley cushion ham 
mer, a Buffalo Forge Company No, 1% 


gun carriages 


KENNEDY 


exceedingly timely. The advantage of this 
fuel arises from its high flame tempera- 
ture, its freedom from sulphur and other 
impurities, the great convenience possible 
in the application of the fire, and the ac- 
curate regulation which may be obtained, 
all of which make the gas very suitable 
for the high grade of work which the 
navy-yard forge shop is called upon to 
supply. However, this fuel is about 50 
per cent. more costly than fuel oil, the dis- 
tillate from which it is made costing, on 
the average, about twice as much per gal- 
lon. Table II gives the flame temperature 
and heating value of Acme gas, as com- 
pared with fuel oil and natural gas. 























main-hoist capacity of 25 tons, and has 


also two electric jib cranes each of Io tons 
capacity 
Etc, 


STEAM AND Drop HAMMERS, 


There are several hammers for heavy 
work, the largest of which is a Dudgeon 
double-frame 1o0-ton steam hammer hav- 
ing a striking force equivalent to about 55 
75 pounds per 


This ham 


tons, when top steam of 
square inch pressure is used 
mer is shown in Figs. 55 and 56 (and, by 
the 


been so thoroughly discussed of late in the 


way, the cast-iron beam, which has 


AMERICAN MACHINIST, is here exemplified 
by a pretty substantial specimen), The re- 


mainder of the hammer equipment in 


cludes a Morgan and a Dudgeon seven 
ton single 


frame steam hammer, with 





THE SOUTHWEST 


FIG. 54. FORGE SHOP FROM 


bolt-heading machine, oil tank for temper 


ing, cyanide tank for case-hardening, etc 


HE GAS-FIRED FORGES AND FURNACES 


An interesting feature of this shop is the 


equipment of gas-fired furnaces and 


forges. It is worth while to go into some 
details with reference to this fuel system, 
which is known as the Acme gas system 
Chis plant was installed in 1898, soon after 
the first introduction of the 
fore that 
equipped with coal furnaces and forges 
As stated part of these 
articles, the made on 


yard by the Spanish war were very heavy, 


process; be 
time the forge shop had been 
in the historical 
demands the navv 
and the doubling of the capacity of the 
forge shop per furnace and per man by 
the introduction of the improved fuel was 


Comparative 
Flame Tempera 


ture on Scale British Thermal 


Units in a Com 


Fuel Where the Fiame - 
of Hydrogen is mercial Unit of 
Assumed to be Purchase. 
1000, 
— i 128.320 per gallon 
Acme Gas on of distillate. 
Fuel Oil 815 136.320 per gallon 
Natural 299 931 per 1000 cubic 
Gas iii feet. 
rABLE II. COMPARATIVE PROPERTIES OF 
DIFFERENT FUELS 
There is a variety of gas-fired furnaces, 


many of which are shewn in the accom- 
panying illustrations, There are six small 
open forges for such small work as tem- 
pering and repairing tools, making small 
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chain link and forging small parts; and 
two case-hardening furiaces, made by the 
American Gas Company, for annealing 
small parts and case-hardening in 
boxes. Some of these furnaces are shown 
in Fig. 58. 

Besides 45 open blacksmith’s 
5 and 509), there are three small 


toot 


small 


forges 
(Figs. 5: 
closed furnaces, about 2x2 feet by 1 
high, used for forging 
smal] but compact 


four closed furnaces of 


and welding heats 


on heavy pieces; and 
a very good design 
about 3x5 feet by 2 feet high, used for 
similar work on larger pieces 

Still larger forging and welding work 
up to pieces of 5000 pounds weight is 
heated 


about 5x8 feet by 


in three large closed furnaces 


4 feet high, one of 
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The gas and the air for 
at D, E be 


the air 


fect combustion 
its combustion come together 
ing the gas pipe and F the air pipe; 
is supplied by the same blower which fur 
nishes the air for the generators, but it is 
at this point at tle 
than the gas 

because the latter has suffered a drop due 


higher pressure 


the 


1 
a it 


entering through pipe, 


to the passage through the generators 


APPARATUS FOR GEN 
IT 


AND THE 


ERATING 


DHE Gas 


+} 


The gas consists of the vapor of light 


petroleum distillates, made by the evap 
oration of 68-70 gravity crude distillate of 
petroleim, consisting of hydrocarbons of 
the CH,) 


principally CcHy (hexane), these 


methane (marsh-gas, series, 


vapors 








FIG. 55. GENERAL VIEW OF FORGE SHOP 
\A hich is shown In Fig 00, the door being 
partly open and showing the hot int 
Ir Fig. 61 is shown another large closed 
furnace for case-hardening and annealing 


large pieces, and small pieces packed in 


bone dust, some of the boxes for packing 


the latter being seen in front of the fur 
nack There is, moreover, a ground 
forge for making local heats and for very 
large and heavy pieces, and a special wa 
ter-jacketed furnace for heating up very 
large rivets 


free-hand sketch 
of 
rnaces. Along cne side of the 
nace runs the manifold 4, from which the 
burners B 
nace. C 
found to 


Fig. 62 is from a rough 


illustrating the arrangement 


the gas 
f 


fired fu 


enter horizontally into the fur 


is a fire-brick deflector which is 
be a id in promoting per 


great 


The distilla 
large quantities 
gt id storage 
pumped once a « 
feed tank neat 
small steam pump 


supply and pumping 


erator Lhe 


tinually, a very little fas 


to supply the consumpt 


pump 


373 
s and four gas tanks 
p has d in 

stored in large under 
ks, f n which it 1s 
» the small subsidiary 


t 
continually drawing a 
t into the first gen- 
is kept running con 
ter than necessary, 
m of oil, the ex- 


inverted U 


cess flowing off through an 

tube, which forms an overflow and auto 
matically keeps the lev f the oil in the 
first generator constant [he air trom 


the blower is led by a pipe to; 


the bottom of the 

















SHOWING LARGE STEAM HAMMER, TRAVELING 
° 
being taken p Dy nd mixed with art 
t 
f the air necessarv { , nbustion 
l he vel iling p i l i small 
brick Iding, s f tl forge shop 
show pl 2 The gas is 
oe on sh the distillates 
contained the generators. In plants of 
alee + desion ositive high-pre 
sure we S ly ip! d for 
is purpose, b Washington plant 
in air compressor or small blowing engine 
S ed lhe pres e is about seven 
pounds per squat ! ius f the 
pipes being small and tl necessity for 
forcing the plant; ord y it is intended 
to use in these plants pressure of two 
pounds per squat I he general ar 
rangement of a plant for making this gas 
" 


is shown diagram natically in Fig. 63, which 





AND JIB CRANES, AND SOME OPEN FORGES 

S ip . i] | ( | 
lat y with h 
g r por f ‘ 
ip r} ] y kep 
t emp t » degt by 
s of flat ) ed ts 
votton | 1 g rr tl 1] 
flow y gravity | vet stor 
which we el of th 
l ] id being ! t b it Vv ilve 
The greater por f ition 
f th hi 1 f : itor i. 
pas 1 tl ra tl i itor n 
rder that it : ke up t ' r por 

tions f the wl ] na nthe sé 
1 generator unt sed, and f this rea 
son the temperat the latter is kept 
higher, being ab 150 degrees Fahren 
heit | n the top of the first generator 











-arries the air and gas to the bot 
tom of the second generator, where it 1s 
illowed to escape through the distillate as 
and 


the 


to its surface, 


off 


The driers or washers are some 


before, bubbling up 


being carried through 


' 
then 
“driers.” 


what similar in construction to the gener 


ators, but have within them a series of 
steel plates thickly studded with small 
perforations; the passage of the gas 


through these perforations causes any dis- 
tillate spray which it has carried from the 
generators in mechanical suspension to be 


deposited in the tanks, from which it is 


Z 
\ 





FIG. 50 


illy into the gen 


drained back 


erators., 


automatic 


that if such a 


become 


It is, of course, evident 


gas as this be allowed to very 


poor, that is, if there be a great excess of 


air, it will become dangerously explosive 
In order to afford a constant index of the 
richness of the gas, therefore, a pilot lamp 
and by the 


is kept continually burning, 


color of its flame (which should be blue) 


the proportion of air in the gas may be 


judged 
The full 
available at the burners and furnaces, 


capacity of the plant is always 
the 


gas cocks being turned on and off just as 


THE | 
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they would be if the gas were supplied by 
the 


simple device does away with the neces- 


mains of a public-service company, A 


sity of a large gas holder, while at the 


time ipply of gas is automati 


the demand; 


same the st 
4 11 e, ' ] 

cally maintained equal to 
this a relief valve placed on 
the line supplying air to the 
is operated at a 


consists of 
generators; 
the blower or pump con 
stant speed, and delivers its full capacity 
up to the point where is placed this relief 


—+ 


valve, which is set at the pressure at 
which it is desired to carry the gas. The 
effect of not using the gas as fast as th 


%, 
- 


* 
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unless the galleries in the gun shop can be 
The upper 


upied as a 


considered as a second story 
story of this building is occ 
und floor is* 


pattern shop, while on the gr 
such as the 


done a variety of joiner work, 
making of ammunition boxes, 
etc Swabs or 
sheepskin for cleaning guns are also made 


sight boxes, 
sponges of bristle and 
in this building. 

Passing the store houses (store No. 10 
is a substantial structure 250 feet long), 
and the small building where the yard lo- 
comotives are housed and repaired, we 


come to 


ARGE DUDGEON STEAM HAMMER IN THE FORGE SHOP 
plant is able to generate it will, of course, [HE SECONDARY-MOUNT SHOP 

be to raise the pressure of the air, so that The secondary-mount shop is located on 
the relief valve is opened, and the ex- the south side of Tingey street, in line 
cess amount of air escapes before it gets with the erecting shop described in the 
to the generators sixth article It is a one-story brick 
building 65 feet 2 inches by 251 feet, 39 
[HE PatreRN SHop feet inches high at the eaves, and 16,357 
[he pattern shop, of which a portion ap- square feet in floor space, and was built 
pears in Fig. 15, is west of the forge shop. in 1808 As its name indicates, here is 
It was built in 1854, and is a brick build done the fitting work on breech mechan 
ng formed of two wings, one practically ism, sights, mounts, etc., for the secon- 
200 feet long and the other 145 feet 8 «aary-battery guns, and torpedo-launching 
inches, the joint area being 20,143 square tubes, both the submerged type and those 
feet. This is the first two-story shop which are placed above the water-line. A 
which we have yet ne to in the yard, number of outer casings of torpedo tubes 
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may be seen in the foreground of Fig. 64, 
which is a view looking down the middl 
of the shop. To the left are four Bement, 
Miles & Co, slotters, of strokes from 24 
inches to 12 inches, and tables from 4o 
inches to 24 inches, The first one is at 
work on the junction powder chamber 
for a torpedo tube, the second machine is 








FIG. 57. 


lover 


slotting the breech for a three-pounder 


' 1 


Hotchkiss gun, the third is slotting the 


breech of a one-pounder, and the fourth 
is working on the recoil chamber of 
yne-pounder. The large white, painted 
cross on the door in the end wall of tl 


shop was used as a target at which to aim 
1é gun in making some experimental ad 
justments of sights 


A three-pounder sem 


automatic gut 


shown on the left in Fig. 65; its br 
was bored on a Bement, Miles & Co. } 


zontal boring, drilling and milling 
g g g 


“~hine 7 hich - +} tur 
cnine, of nicn § ,e ne ir 
line IT which X appear in 1 p 1 


some of them at Iso shown in Fig. 64 
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size and have 


ind 41 inches by 


iree-pounder 1!3 


il slides for three- 


\ semi-automatic 
st to mention, is 


< ythers t 
eat Of tridge is 


l ie gun, how 
cf h block 
) dg ASC 
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Patent Assignments 
By WILLIAM (¢ DERRY 


It is a curious but well demonstrate 


fact that people who have inventive ge 
nius often lack the means to carry out 
their ideas The inexperienced patente 
is apt to make the fatal mistake of assigi 


ing to another an undivided interest 1 
his invention 
In an assignment of an undivided inter 
est the assignee is afforded an opportunity 
of manufacturing, using and selling to 
others the article covered by the patent; 
und can proceed with the patent in much 
the same way as if he were the cole owner 


Such an assignment may appear wel 
enough on the face of it, and many pat 
entees have been misled, supposing the 
proceeds from the patent should be divided 
pro rata, according to the several inter 
sts. This, however, is not the case in 
such assignments, and joint ownership of 
a patent, or interest therein, does not of 
itself, 


that effect, make th 


without an express agreement to 
parties partners 
They are merely tenants in common, each 
having the right to separately make, use, 
or sell the invention so assigned, without 
I:bility to 


any part of the profits derived from the 


account to their co-owners for 


invention through their own efforts 
ABSTRACT OF Decis1oNsS RELATING TO As 
SIGN MENTS 

An assignment made before the patent 
was RTal ted is valid 

An invention may be sold and assigne: 
as well before application for a patent as 
afterward 

When an assignment is made pending 
an application for letters patent, it is fair 
to assume that the parties contract with 


+} ] 1 ¢3¢le 


reference to the legal title which they ex 


pect will be granted 

As a general rule, an assignment of an 
interest in a patient must be in writing, 
for the reason that such transactions are 


required to b 


recorded, and in fact and 
reality are not authorized to be made in 
any other way 

The assignment of a patent in whole o1 
in part is authorized by Congress, and 3 
required to be recorded in the p&tent ot 


fice \fter an assignment has been re 


corded, duly authenticated copy of 
is prima facie evidence at least 

If the inventor purposely limits t 
cope of the claim, the assignee cannot ob 


anything broader thar 
immed by the inventor 
It would n 
but the one who is the owner of an wu 


livided part of the entire invention 


prosecut pplicati wing to great 
confusion that w d necessarily result 
Alt! re " ventor sell is invent 
1 vho h " uided him 1 
erfe g | egesting munor 1 
tal improvements, the latter does 
v the ‘ mM ntitled to a paten 
s the 
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Steels Used in Automobile Construction 


Analyses and Physical Characteristics of Carbon Chrome Nickel Steels 
and Other High Class Materials Used in Making Frames, Gears, etc. 





B Y 


‘\ i Vv \ ¢ nit \ rf 
mer 
l \ ys or s | 
h ( 2 4 eral ise, al 1 
n f ea é ehest grades th 
1 | | . 
ire ma I ed Ch s « rgeiy to 
the high pow quired, and 
; ae “B , 
with this high pow weight, which is 


FIG. 58 


a very important factor, must be cut down 


to the lowest possible limit consistent with 


} 


the strength required. For this, and other 


reasons. every automobile factory has tis 


experimental department and testing lab 


oratory which all steels, as well as othe: 
mate! ils, t lAlY d and teste 1 
EXTENSIVE TESTS AND ANALYSES 

Ch tests and analyses have been cai 
ried on to such an extent that the kinds 
f steels used for the different parts of 
the mot ir are pretty well standard 
ized, although new alloys of steel are be 
ing brought out continually, for which 
great claims are made. For that reason, 


any rules laid down are subject to modifi 


cations and improvements, as great pro 


gress is being made in the making and 


SOME AMERICAN GAS FURNACES FOR CASE-HARDENING 


ys 


yvecial steels, at the present time 
nickel, 


molybdenum, titan 


 . 


sing Of Sf 


Silicon, manganese, chromium, 


tungsten, 


vanadium, 


ium, arsenic, aluminum, cobalt, boron, 
iranium, copper, tin, zinc, and platinum 
have been added to steel, in all kinds orf 


ymbinations, to give it the desired qua! 





ties for special purposes, and their effects 


on the characteristics of the 
metal, 


physical 
thermal treatments, 
studied, 


the manufac 


under various 


have been very carefully espe 


cially by those engaged in 


ture of automobiles 
HIGH-GRADE STEEI 

I) general laracteristics isually 
specified for steel 1 automobile use are 
that they must be free from physical de 
fects, such as scabs, seams, heavy sca 
and surface defects; and that they must be 
sound [hey are usually purchased on 
the basis of physical test and chemical an 


alysis combined, and any shipment not up 
to the of these tests after a care- 


be rejected For 


standard 
thes> 


rolled, 


ful analysis, may 


tests, two round, 7¢-inch bars are 


La Xe 


from every heat, and representing two 
separate ingots. 
[he steel generally used in the manu 


facture of high-grade cars, for the gears, 


such as. differential, transmission, and 


lriving gears, is a 0.45-per cent, carbon 
of the foll 


‘hrome-nickel steel wing com 





AND TEMPERING, AND A SMALL OPEN GAS FURNACE 


position: Chromium, not less than 080 
per cent.; nickel, not less than 1.50; car- 
bon, 0.40 to 0.55; phosphorus, not over 


C04; manganese, not over 0.40; sulphur, 


not over 0.04 per cent 


PHYSICAL CHARACTERISTICS 
\ specimen from the 7%-inch round test 
bar, fully annealed, must show characte 
Tensile strength per 
square inch, not less than 90,000 pounds 


inch, not 


istics as follows 


elastic limit, per square less than 


reduction of not less 


cent.; elongation 


65,000 pounds; area, 


than 35 per in 2 inches. 
not less than 18 per cent 
When heat-treated, that 
il and partly annealed, this 
show characteristics as follows: 
per not 


is, quenched in 
steel must 
Tensile 
inch, less than 


strength square 
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180,000 pounds; elastic limit per square 
inch, not less than 140,000 pounds; red 
tion of area, not less than 20 per cent 


elongation in 2 inches, not less than 8 p 
cent. 


This is considers highest grade of 
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FIG. 600 
WELD HEATS 

steel, either foreign or domestic, in the 

market, 

and heat-treated, puts it in a class by it 


and its strength, both annealed 


self 
[HE Errect of CHROMIUM 
Steels containing chromium only are 
never used in automobile building, as 








ONE OF THE LARGE GAS FURNACES 

















FOR FORGE AND FIG. 61. LARGE CLOSED FURNACE FOR CASE-HARDENING AND 
\N NEALIN( 

theretore refines the grain ind ypposes t properly ann iled (and sh 1 be tu 
itself to the occurrence of cracks, which  nished by the steel maker tha yn 
may be produced by sudden strains. When tion) it can be machined, with a high 
alloyed with nickel it neutralizes the ten speed tool, at the rate of 35 feet per min 
dency toward cracking which all nickel ite, with a 1/16-inch feed, and a cut 3/16 
steels have. The addition of chromium inch deep. If the steel is i harder 
to nickel steel to a large extent overcomes ondition than this it has not been prop 
the tendency toward lamination, and in rly annealed 














FIG. 50. INTERIOR OF FORGE SHOP, SHOWING OPEN FORGES, ETC 
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FIG, 63. DIAGRAM 


So much, however, depends on the hand 


ling and treatment of this steel, that the 
mere fact that it is being used by a man 
ifacturer does not mean that any better 
results will be obtained than by the use 
of even good carbon steel. However, if 
properly handled, the results shown are 


remarkable 


ANNEALING AND HEAT TREATMENT 
In annealing, the operation is different 
om that followed with ordinary steels 
tem 


ft 
[he material should be heated to a 
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FROM PETROLEUM DISTILLATE 


perature of 1400 degrees Fahrenheit, and 
held as near to that point as possible for 
from four to five hours, after which it 
should be allowed to cool slowly by pack- 
ing in charcoal or in a slowly cooling fur- 


nace 





SHOWING 


62. 


DIAGRAM 


BURNING THE GAS 





METHOD 


In heat-treating it should be heated to 
about 1500 degrees Fahrenheit, and made 
as hard as it can be by quenching in oil 
or water, and then, to relieve the internal 
strains, it should be drawn in oil at from 
400 to 600 degrees Fahrenheit; 500 de- 
grees is preferred. 


OF 








FIG. 64. SECONDARY MOUNT SHOP 
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If ated 1 this w iy it is the best mat temperatur used p i yw 
il on the market, today, for gears, as it hat which would n is pots 
is hard enough to resist wear, tough whicl gears packed Th 
enough to resist shock, and stronger than should be kept s temperature 
any other material of a similar hardness least f urs “ y sl l 
ind toughness. It will resist t iction be allowed to « in the pots and mixtur 
yf a file and it is very hard to break 1 which they a yacked, and must n 
ooth from it even with a sledge hammer uncovered pertectly l, as 
By carrying the annealing operation would redux il strains, and 
farther, the metal is made more ductil consequently the gears w | become dis 
but less hard, up to 1150 degrees Fahren torted and warped After they are « 
heit; at this point it reaches the maximum _ tirely cooled they sh 1 be tak it and 
of strength and ductility combined, but it heated to a temperat ‘§ 1400 degrees 
is a little too soft to make the best wear Fahrenhe kept at t temperature for 
ing gear three or four hours, d thet wed to 
‘ool slowly, as this annealing is necessary 
CARBONIZATION » break up the coarse grain produced by 
Opinion differs, however, as to this the carbonizing temperature After this 
steel’s becoming hard enough for trans annealing the work can be heat-treated for 
mission gears by being quenched in oi hardening, as described above 
and for that reason some think it is neces 
Drop ForGING 


sary to carbonize it, so as to get enough 


surface hardness. This carbonizing shou!'d Chis steel can be dr 
be carefully done, and must be followed as easily as common st 
by a special treatment. Most steels when as there is great dang 
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ged, but not 


eel or nickel steel, 


rin hamme 


ring it 











FIG. 05. SECONDARY-MOUNT SHOP; THREE-POUNDBR GUN ON 
heated above 1250 degrees Fahrenheit, ifter its temperature 


intimate contact with nitrogen-carbon a bright yellow. If it is 


compounds, absorb carbon slowly. The ex- tlie steps between the di 


ternal met certain depth, be shorter—that is, thx 


illic layers, to a 


1 temperature to be change between the d 
onized. The degree 


skin 


temperature, 


depend upon time an 
ghly carl usual 


of 


come more h 
the depends, 
the 


time 


carbonization 
the 


of 


mainly, while 


depth 
during which tl 


on 


is dependent more upon the The specifications of 


1e metal is exposed to the 


After carbonizing, based on theories and 


carbonizing influence 





COMMERCIAL SPE¢ 


inalysis and physical prt 


is dropped below 
to be drop forged, 
fferent dies should 


re should be less 


with common carbon 


speculation as O 


positive quenching produces a hardened what should be, but are based on what it 
surface, while the body of the metal below is commercially possibl obtain at prices 
the carbonized skin acts independently ot that are not prohibitive; and, therefore, 
it some steelmakers may be able to show 
rures that will prove that they can beat 

TREATMENT OF GEARS the specifications here demanded, as, for 

The gears, after being machined and istan phosphorus given at t over 
made ready for carbonizing, should be 0.04 per cent., which is hig han it 


placed in a mixture of bone anc powdered should be, as 0.015 per 
charcoal, and after being carefully packed ter if obtainabl No 
in the carbonizing mixture should have the composition of the ste 
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same size and shape, one of common car- 
bon steel, and the other of chrome-nicke! 


steel, and grip them in a special machine 


The free ends were so loaded that when 
revolved they were bent alternately in 
opposite directions until broken. The car 
bon steel went 200,000 revolutions, while :t 
took 45,000,000 revolutions to fracture the 
chrom kel steel 
FURTHER ‘TESTS 

Other tests, of a similar nature, have 
oeen made by the different manufacturers, 
with pra ally the same results, and these 
pro\ nclusively that this steel is far 

‘ 


superior to the other steels for withstand- 
ing repeate | stresses It has also been 
bent at right angles, while cold, withoui 


showing the least signs of cracks or seam 


showing that it is possible to press it into 
frames cold and treat it afterward, if de- 
sired. One of the large firms that mant- 


facture frames is now building them of 
This high-carbon steel, however, 1s gen 
erally used for making the gears only, as 


it is not easily forged, and a lower-car 


bon, chrome-nickel steel is sed for such 
parts as crank shafts, transmission shafts, 
propeller shafts, sprocket shafts, rear 
axles, wheel pivots, axles, or in other 
words all the important parts of an auto- 
mobile 


»5 Per Cent. CARBON CHROME-NICKEL 
STEEL 

The specifications for this material, called 
25 per cent. carbon chrome-nickel steel, are 
the same as the first specification, except 
as regards carbon, and are therefore «as 
follows Chromium not less than o.80 
per cent.; nickel, not less than 1.50 per 
‘ent.; carbon from 0.20 to 0.35 per cent.. 
0.25 per cent. preferred; phosphorous not 
over 0.04 per cent.; Manganese, not Over 


0.40 per cent.; sulphur, not over 0.04 per 


cent 
A 7x-inch round bar, fully annealed, 


Tensile strength, per square inch, not less 


must show the following characteristics: 
than 85,000 pounds; elastic limit, per 
square inch, not less than 65,000 pounds; 
reduction in area, not less than 50 per 
cent.: elongation in 2 inches, not less than 
When heat-treated by the 


steelmaker, that is, quenched in oi] and 


20 per cent 


partly annealed, it must show the fol- 
lowing characteristics Tensile strength 
per square inch, not less than 130,000 
pounds; elastic limit, per square inch, not 
less than 100,000 pounds; reduction in 
area, not less than 30 per cent.; elongation 
in 2 inches, not less than 12 per cent 
SreED OF WORKING 


this steel 


When thoroughly annealed 
should cut at the rate of 35 feet per min- 
ute, with a 1/16-inch feed, 3/16 inch depth 


of cut, by using a high-speed tool. If it 
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These specifications are placed at limits 


that will fully protect the buyer from an 


inferior steel, and at the same time make 
commercially possible for the steel- 
maker to deliver the goods without any 
xtra cast or trouble 
\PPPLICATION IN AUTOMOBILE CoN 


STRUCTION 
[his steel is used by many automobile 
builders for gears, although it does not 
become as hard as the first one when 
cuenched in oil; but hardened in oil at 
1500 degrees Fahrenheit it is quite hard 
and far superior for the purpose to any 
on the market. Vana- 


other grade of steel 
cium steel is the nearest approach to it, 
Lut this is a new steel which has not been 
thoroughly tested as yet 

For all work that needs case-hardening 
the instructions that were given for the 
first steel should be followed as nearly as 
possible, as the best results can be ob 
tained only by observing those rules; and 
+1 


they cannot be tollowed as closely as 1S 


ecessary unless a pyrémeter is used to 


Heat MEASUREMENT 


lhe besi practice in this respect seems 
to be the use of a thermo-coupie, consist- 
ing of platinum wires twisted together 
with platinum-iridium or platinum-rho- 
dium wire, and measuring the current by 
the milli-volt meter or a special galva- 
nometer, for these high temperature meas- 
urements. Care must be observed in the 
use of this instrument, and a certain 
amount of knowledge is necessary for its 


the unskilled man 


successful operation, as 
1s ] + ++ + . 
is liable to destroy its effectiveness 
It may seem a saving of time, and easier, 
to quench this metal immediately after it 
comes from the carbonizing pot; but this 
is bad practice, as it leaves the steel in a 
brittle and coarse-grained condition 


FORGING 
This steel forges more easily than the 
first one, and tor that reason is better 
adapted to the manufacture of crank 
shafts than the other. Owing to the tre- 
mendous stresses that are put upon the 
crank shaft in an explosion engine, it is 
essential that they be forged; and hammer 
forging is the best process, as the metal 
gets a more thorough working and greater 
homogeneity of the material is assured 
The usual method employed is to take a 
large ingot, place it under a powerful 
press, and forge it into a billet by reduc- 
ing it to about 1/20 of its original sec- 
tional area, as by this thorough working 
through of the metal great density of 
grain is secured, and unsound places of 
any sort are rendered impossible. By 
causing a light hammer to descend on the 
work at a high speed, only the surface is 
bruised. The drop-forging hammer also 
has a tendency to produce this bruising 
effect. 
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INSPECTION OF THE BILLET 
[he billet is then carefully examined 
ver its entire surface and at both ends, to 
discover any “piping” that may occur, For 
this purpose, new fractures are made at 
both ends, so that it may be examined 
Nickel steel is liable to 


as well as 


more closely. 
show these “pipes” or “seams,” 
other imperfections, but where chromium 
is added it offsets this tendency of the 
nickel by making the metal more adhesive 
and tougher. 

After the billet has been examined, it 
is reduced to the proper size and shape for 
machining into the crank shaft by ham- 
mering, The influences of the skin and 
other superficial inequalities are removed 

FURTHER OPERATIONS AND TESTS 

The billet is skinned, rough turned, 
planed, etc., after which it is examined for 
any fractures which might appear, and 
then it undergoes the processes of harden 
ing and annealing to remove any interna: 
strains which may be there. The results 
of this process are then tested, by tensile 
tests, to ascertain the physical proper 


1 
ry 


y bending tests, to ascertain its 


ties: 


toughness, and by hardness tests, to ascer- 
tain if the piece throughout is of equal 
toughness and absolutely uniform in qual- 
ity. After this it is finished by turning, 
milling, or planing, and grinding, in ma 
chines made speciall 


is also good practice to pickle all forgings, 


y for this purpose. It 


as this removes the crust and makes it 
great deal easier to detect any flaws 


which may occur. 


\ Foreicn STEEL 

Some motor-car builders are using 2 
foreign steel for forgings that have to 
withstand severe alternating shock loads, 
uch as the differential shafts, transmis- 
sion parts, universal joints, axles, etc. The 
composition of this steel is: Chromium, 
1.50 per cent.; nickel, 3.50; carbon, 0.25; 
silicon, 0.25; phosphorus, 0.015; mangan- 
ese, 0.40; sulphur, 0.025 per cent. 

The physical properties of ‘this steci 
are: Tensile strength, 120,000 pounds; 
elastic limit, 105,000 pounds; reduction in 
area, 58 per cent.; elongation in 2 inches, 


20 per cent 


CHARACTERISTICS 

This steel forges readily without dimin 
ishing the elongation below a safe limit, 
and its notable features are its low per- 
centage of phosphorus, which is an im- 
portant point to consider in the selection 
of steel for motor-car work, as well as a 
low sulphur content, which is the second 
point that should be looked after. It is 
not very difficult to get a high tensile 
strength, but the quality of reliability may 
be lost after heating and forging. 

Owing to this steel’s being imported, its 
price is higher than the domestic steels, 
and the results obtained do not warrant 
paying the difference in price, as the 
\merican steelmakers can get the phos- 
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phorus and sulphur much below the 0.04 


‘ per cent. given im the specifications of the 
first two steels described; and when this 
is brought to, or below, 0.025 per cent 


there is no better steel made at the pres 
. ent time 
NICKEL STEEI 
Che next or third grade of American 


t 


steel used by the automobile manufacturer 


is a nickel steel of the following compo 





sition; Nickel, not less than 1.50 per 
cent.; carbon, from 0.25 to 0.35, 0.30 de 
sired; phosphorus, 0.03; manganese, 0.60; 


sulphur, 0.04 per cent. 


This must show the following physical 


characteristics, when fully annealed and 


tested from a piece of the 7g-inch round 
bar Tensile strength, per square inch, 
not less than 85,000 pounds; elastic limit, 
per square inch, not less than 60,000 
pounds; reduction in area, not less than 
50 per cent.; elongation in 2 inches not 
less than 25 per cent 

When heat-treated, that 1S, quenched n 


il and partly annealed, it must show the 
tollowing physical characteristics let 
sile strength, per square inch, not less 


than 100,000 pounds elastic limit, 


inch, not less than 





square 70,000 pounds ; 


’ . 
reduction in area, not less than 50 pet 
cent.: elongation in 2 inches, not less thar 
20 Pe cent 
Tt 
Use IN MeEpiIuM- AND Low-pRrIct 


MACHINES 


[his is a grade of steel that is substi 


tuted for others, in the medium- and low- 


priced automobiles, as the approximate 
price of the nickel-chrome steel is 15 cents 


~ the price of the nickel steel 


pound. In additi 


IO cents per 


there is the extra labor of machin 


ing and working the nickel-chrome steel, 
which makes it more than double as 
ostly as the nickel steel 


Nickel steel, as well as all other al oyed 
l ] handled 


steels, should with care, for 
if not the unexpected is liable to happen 


he 





i For instance, nickel may be added to steel 
up to 35 per cent., with good results, but 
the percentages of nickel between this 
ond nothing will not give good results 
COMPARATIVE MERITS 

\ careful examination of the specifica 
tions, in the tables given, will show the 

comparative merits of nickel and nickel 
chrome steels, and that the results ob- 
tained will not be as good with the former 
as with the nickel-chrome steel, as far as 

strength and toughness are concerned 
i This steel, however, gives a great deal bet- 
ter results than any carbon steel, and 1s 
a great advance over such material. If 
‘ properly carbonized it makes good gears 


and differential or trans- 
ge and if heat-treated 
good crank shafts, pr 


. . } eS 
etc., Ci oT it 


for bevel drive, 


mission properly 


afs, 


ypeller shafts, axles, 
h 


made Experience has 


lemonstrated that axles, wheel pivots, and 
other parts, that have given away when 
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made of carl S ul er mat 
i except vick« 1e steel ve Wy 1 
good satisfacti f f k steel 

nd properly hea 1 [ ed 

DIFFICULTY WITH | L HARDENING 
lf nickel St is |] gl n carbo t wil! 
stand local hardening verv we bit 
tempering can be done without diffi 
~ulty To I] istrat empt was m d 
to harden the th st end fa differential 





shaft, which contained 3.5 


nickel and 0.4 per cent rt ¢ rh n. ind it 





was found that this uld not | lon 
\\ th any legre« Tt Sal 
Fautts Dut » | ER R AN 
FORGIN 
\ Surtace det b $ sa | ty 
show p som y] p F Vic In 
| 
“ie , , 
lu ind mu k 1s ( ul S 
ften being def nd <Ing 1}y 
these faul e alin S lw S ised, 
either by the rolling op t stee! 
nill not being d ' th 
torging don \ ! lers 
tt ec g 2 *k ] 
os 
< ~ ‘ \ Q t 
y y | = 1 
— ~ if 
= token ed 
f this is don be y and 
\ i Tcw ( ss 1 
ver working l S e t ? 
iad pt x rf ( ] s 
, 
l steel 
| (] il > > l 
it many s 9 or } 
r¢ 1mMng he h 9 of 
he cars ‘ id } S ] 
when th t f ! 
¢ | e te , \ ‘ sup 
' 
. 
SHeck Tests HE K Works 
The following s k tests w ] 
1€ Krupp St¢ \ KS (y I 1 ] 
’ : 
ley comcide w \ ( en 
made in this uuntry 
Kind of steel Deflection by Shock in Inches 
1 2 4 4 5 
Nickel-chrome 0.71 1.30 «61.89 1 2.80 
Nickel-chrome 0.83 1.54 2.17 2.76 3.03 
Nickel steel 1.26 2.24 3.08 3.58 3.82 
Carbon steel 138 2.44 3.23 70 3.04 


These tests were n le 


I8x11.81r inches ry distance be 
tween supports was 9.45 inches Che 
weight of the hammer was 448 pound 


and the hight of the fall of the hammer 
was 39.37 inches 
“GUN-BARREL” STEEI 
The fourth grade of steel which is used 


is usually of the following composition: 


Carbon, from 0.45 to 0.55 per cent.; phos 


ph rus, from 0.05 0.005 per cent man 
ganese, from 1.10 to 1.30 per cent.; sul 
phur, from 0.00 to .o6 per cent. A 7g-inch 
‘ound rolled test bar must show the fo! 
wing phys il characterist Tensil 
strength per square inch, not less than 85 
000 pounds; elastic limit per square inch 


- cnes 
s ster S 
nang 
w { 
ohh) ders 
l g ol 
lis Ss W 
Ste y the t 
tensive by 
icture 
1 * ‘ 
We! 
: | 
steel 
ig carbon 
weld he 
z W r 
> ible 
el \ 
20 pel cent. ¢ 
ible W { 
é perat 
t 
While 
\\ ¢ 4 ‘ ! 
is t 
1 
( ‘ \\ « ! 
rv ; 
~ v4 
ine 
S el] 
, 
trel piv 
ering whi 
} ‘ 1 ¢ 
é eated 
ly N RRI 
( price 
| 
t O& cent pe 
ling pric 
that it does no 
10 T IS cent 
quantity of st 
Struction, thi 
stituted for s 
etc., without he 
found by exper 


resses that at 

! r parts 

Cy the high 

rts that req 
id strength, 
quire the ext1 
oh vr ides 
rts s steering 
der ymns, br 








28 y 
xy) 1 1 
is p ent elongat 
st IS per cent 
c ~_ ] p . 
) d gh 
] ] ! , 
S ike! \\ t r 
lling ’ 
Vy ¢ \ sp ? 
, k 1g 
} \ s “gun-barrel 
1 h been used eXe- 
S. Government in the 
varrels, in which are 


re smokeless powder 


CARBON STE! 
weldab it 1s 
t cannot be raised to 
! ing ot 5 
.15 pet cel ire 
( 1 st be h idled 
velding: while é i 
rely ut 
( ed cen 1k 
¢ mig ( eT 
i ~ | i 
| » ten 
‘ f st 
deratiot ‘ 
1] lat I 
] Low rbon 
»* 
d he unwelded 
D ual nade 
] weld is to 


’ cal be 
th es in 
ed received 

ving to idded 

rolling and ham 

t if the steel ts 

ppree e temperature 
STEEL FoR At PAR 

teel runs from 5 

ind, and, where the 


om bile is SO low 


w the expenditure of 


a pound for any large 
t enter into its con- 
el may be and is sub 
parts as shafts, axles, 


treating, as it has been 


ents and experience to 
the 


f resisting alternate 


et by axles and other 


used for 
stiffness 
do not 


i ime time 


rdinarv strengths of the 


instance, such 
brackets, 


If bought 


irms, lamp 


levers, et 








in large quantities it may be purchased 
for less than the five cents quoted above. 


LOW-CARBON STEEL 
fifth 
low-carbon 


The grade of steel is 
known as has the 
following composition: Carbon, from 0.28 
to 0.36 per cent. ; phosphorus, not over 0.05 
per 
cent.; sulphur, not over 0.06 per cent. It 
char- 


next or 


steel and 


cent.; manganese, 0.30 to 0.60 per 


must show the following physical 


acteristics, when tested with a %-inch 
round, rolled, test bar: Tensile strength, 
per square inch, not less than 75,000 


pounds; elastic limit, per square inch, not 
less than 40,000 pounds; reduction in area, 
not Jess than 40 per cent.; elongation in 
2 inches, not less than 25 per cent. 

This is merely a high grade of machine 
steel and is used for such parts as do 
not require any special strength. 

AND CASE 


MACHINING HARDENING 


It can be machined readily, is forged 
with good results and can be case-hard- 
ened well. In case-hardening it should be 
carbonized, cooled slowly before uncover- 
ing the 
heated 


carbonizing pot, and then re- 


and quenched in oil or water, 
whichever gives the proper hardness for 
In other words the same 
should be 


tor 


any given part 
treatment for case-hardening 
followed as 
the nickel-chrome steels 

This makes a good steel for ball-bear- 


was described in detail 


ing cases and cones to be hardened, and is 
used largely for such parts as foot pedals, 


steering rods, etc 


SPRING STEEL 

‘The sixth grade of steel used is known 
as spring steel, and the following compo- 
sition is the best for work: 
Carbon, from 0.85 to I per cent. ; manganese 
from 0.25 to 0.50 per cent.; phosphorus, 
not over 0.03 per cent.; sulphur, not over 
0.03 per cent. 

This steel, as the name implies, is used 
for springs only; and, owing to the part 
which they have to perform and the pecu- 
liar stresses which are put upon them, the 
steel must be of a different nature and 
composition from that used for other 
parts. Before the advent of the automo- 
bile, springs were usually made of a cheap 
grade of bessemer stock; the U. S. Gov 
ernment, however, and the Pennsylvania 
Railroad Company demanded a _ better 
grade of steel for their springs. The re- 
quirements of the automobile are such that 
they also need a better grade of springs. 


automobile 


AUTOMOBILE SPRINGS 
The flexibility must be as high as pos- 
sible the shocks that 
the automobile gets from the uneven sur- 


in order to absorb 
faces of a country road, while traveling 
at a high rate of speed 

The springs must also be strong enough 
to carry a given load without breaking or 
becoming deformed, and at the same time 
they must be as light as possible 
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Springs are of such a nature that they 
should have an exceptional resistance io 
shock in a 
little is 
Therefore, the leaves of a spring should be 


longitudinal plane, but very 
needed at right angles thereto. 
rolled to shape as closely as possible, and 
little 
to preserve the longitudinal grain in the 
stock as it c 
the 
some add silicon to their spring steel, 
owing to the extremely fibrous property 
that it imparts to the metal 

This steel should be handled 
reliable spring makers, in order to get 
the best results, and if this is done there 
from 


hammered as as possible, in order 


the steel mili, 


For this 


ymes from 


caused by rolling reason 


only by 


will not be as accidents 


broken springs as there have been in the 


many 
past. 


VatveE METAL 

One other alloy of steel used by neariy 
all motor-car builders is commonly called 
is very seldom used for 
any other purpose. Its composition is as 
Nickel, 30. per 


0.50; phosphorus, not over 0.04; mangan- 


valve metal as it 


follows: cent.; carbon, 
ese, not over 1.50; sulphur, not over 0.06 
per cent. 
Pure nickel 
present; the above has been substituted 
i and has 


is seldom used for valves, at 


as it is stronger, wears better, 


plenty of heat-resisting qualities for the 
combustion engine, although it is not as 


good in this respect as the pure nickel 


NICKEI 

In conclusion it would be well to add 
that in the nickel-chrome dif 
ferent compositions have but 


the specifications here given will show as 


CHROME COMPOSITIONS 


steels many 
been tried, 
as satisfactory tests as 
offered, 


a rd results and 


any of the different compositions 


while they are much better than most 
nickel-chrome steels 
The automobile industry has given an 


added impetus to investigation and scien- 
tific research into the qualities of steel, 
and the different elements which may be 
added to it to produce desired results. No 
rules which may be laid down can be con- 
sidered permanent or positive, owing to 
the many new combinations which are be- 
ing brought out from day to day 


Stronc MATERIALS 


With the nickel-chrome steels as speci- 


fied in this article, test bars can be ob- 


tained from the steel makers that will give 


a tensile strength as high as 225,000 


pounds per square inch, or possibly 250,000 


pounds and elastic limits of 175,000 pounds 


per square inch, or possibly 225,000 
pounds; but in the tables I have given 
only such figures as can reasonably be 
guaranteed by the steel makers. The 
same statements hold good as to the 
nickel, carbon, spring, and valve steels, It 
is also possible to get all of these steels 


with a much lower percentage of phos- 
n in the 


means be done 


phorus and sulphur than that giv 


tables, which should by all 
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where it is possible. There is no doubt 
that new products will be brought out in 
the future which will give even better re- 
sults than have been obtained up to the 
present, as the exacting demands of: the 
automobile have led to scientific progress 
in metallurgy. 


The 





Professional Educator and 


Trade Schools 


By Wixzert S. Drew 

There is in this country an increasing 
and, to my mind, a most happy tendency 
to make a sharp distinction between man- 
ual training and trade schools. Having 
had considerable experience with both 
classes of schools, I am impelled to add 
to the discussion of them, so ably started 
by Entropy, at page 238, because, in my 
opinion, the Massachusetts Industrial 
Education Commission will miss the main 
purpose of its creation, if it does not de 
vote its energies chiefly to the promotion 
of trade schools. 

Let us review, as briefly as possible, the 
contrasting conditions of these two classes 
of schools. In the average manual train- 
ing high school, the hand work is merely 
tacked on in addition to the regular aca- 
work of an already crowded cur- 
riculum. Also, each graduate has done 
work in all the shops of the school, the 
being to secure intellectual breadth 
rather than to produce mechanics. These 
conditions are quite sufficient to prevent 


demic 


| = - 
object 


such schools from ever teaching any trade 
thoroughly, though they might do much 
more in that direction than they generally 
do, were it not for the class of teachers 
usually employed 

The character 
the main difficulty of this kind of schools, 
indeed, of every kind for that matter. The 
principal is almost always a man of aca- 


of the teaching force is 


demic training, who knows no trade and 
has little comprehension of the education- 
al value of knowing one, The main qual- 
ification that such a man requires of a 
manual training teacher is that he be a 


graduate of some normal or technical 
school, Thus it comes to pass that the 
mechanical training of most of these 


teachers is only such as may be obtained 
in a school or college shop; and it is ex- 
ceptional to find among them a man who 
outside of an edu- 
the kind of work 
Worst of all, when 
the principal does know sort of 
teacher he ought to have, he can offer no 
financial inducement that will be any at- 
traction. Yesterday I a letter 
from a teacher's agency, asking me to rec- 
ommend candidates for manual training 
positions paying from $800 to $1500. 
Needless to say, I did not reply. Until all! 
kinds of institutions for industrial educa- 
tion are prepared to pay salaries on a par 
with equally responsible commercial posi- 


could earn his living, 
cational institution, at 
he is trying to teach 

what 


received 
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tions, they cannot attract the 


kind of men they need from the strenuous 


expect to 


business competition of our time. 


Trade-school conditions are widely dif 


ferent from those above described The 
pupil works at only one trade throughout 
his course, and spends at least half of his 


school time in the shop, while such aca 
demic work as he has time for is selected 


rh iS 


and 


with direct reference to his trade 


his hand work gets all the emphasis; 
when he has completed his course, he is 
ready to earn his living by working at a 
trade, a thing seldom true of a manual 
training graduate 

A trade-school principal should always 
be a man of broad intellectual attainments 
and wide 


oughly conversant with 


commercial experience, thor 
the 


commercial 


needs and 


conditions of shops He 
should know at least one trade thorough 
ly and enough of all the others taught in 
his school to judge whether his teachers 
are doing good work. Such a principal 
will never employ, to teach a trade, a 
man who does not know that trade thor- 
oughly, whether he knows anything els 
or not. But he know 
else, and the trade school’s main difficulty 


must something 
is also with its teaching force 

It is not so easy as one might think to 
find a man who knows the theory and 
practice of his trade well enough to teach 
it and who also speaks tolerable English 
and has a school. 
Moreover, 
found, he must be paid at least as much 
as he can earn at his trade to induce him 


good influence in the 


when this rare specimen i 


to become a teacher. My experience does 
not lead me to have any faith in Entropy s 

that can be in 
duced to make any personal sacrifice for 
the love of the work 
think the which 
must learn to 


suggestion such a man 


On the contrary, i 


salary the community 


pay for a good teacher, 


where commercial competition enters in 


} 


will eventually prove to be the lever on 


which the salaries of the whole academic 
teaching force will be raised 


The scheme of a two-year trade-schoo! 
course for grammar school graduates wh 
have not time, taste or ability for a full 
academic or technical training, I consider 
trades 


excellent. The number of 


such a 


most 


provided for in school should be 
limited only by the size and wealth of the 


Where 


trades can be offered, as is often the case, 


community only one group of 


that group should be selected which is 
most closely allied with the principal in 
dustry of the community. 

In conclusion, I wish to speak feel 
concerning the ability of grammar scho 


graduates to profit by a good trade-school 


ngl 


course, on the basis of my own exper 
ence. I have known many boys, whose 
education was limited to the eighth grade 
who have learned to do most excellent 
work at the trades which they have 
chosen. This could only happen where 


their teachers really knew their respective 
trades. Doubtless there are people who 
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cannot teach what they know, but no one 
has yet been discovered who can teach 


When all those 
realiz + 
truth, 


improvement along 


what he does not know 


interested in industrial education 
the 
thers 


many lines in this country 


full ‘mport of this important 


will be much 


A Handy Balancing Device 


By CANADA 


I was in a large shop which devotes it 
self to the manufacture of heavy trans 
mission machinery when I noticed a six 
foot pulley being balanced on a mandrel 
which was so far from the horizontal that 


the eye ten yards distant could detect the 


deflection My first thought was that 
some apprentice new to the job was re 
sponsible for such a state of affairs; but 


when I pointed it out to my friend the 
superintendent, who was with me, he went 
over and showed me that the ends of the 
mandrel, instead of resting on parallels, 
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° 
rigs, placed about three feet from each 
coupling, were jacked until the whole 
shaft rested on them and turned heavy 
side down It was then an easy matter 


to weight the pulley until the shaft was in 


balance 

These rigs are very handy for arma 
tures, etc., where part of the shaft is 
either tapered or of different size A 
Varnit I l re wer was broken and 


was found that it could be repaired in 


position his was done, but after com 
pletion the balance was exceedingly 
“bum,” as the boys say lhe “rigs” were 


brought into play under the exposed parts 


of the shaft between the side and the 


bearings, with gratifying results 


A Government Experimental 


Shop 


Census of the De 
is de 


The Bureau of the 
partment of Commerce and Labor 


veloping an extensive machine shop for 











were between and on little steel wheels experimental purposes In connection 
(Fig. 1). These wheels or rollers ran on with plans for the shop, the bureau wishes 
nN 
VA / } 
| / | 
/ \ [ SSS 
| 
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1! 
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i 
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FIG, 1 FIG, 2 
A HANDY BALANCING DEVIC! 


care fully adjusted ball bearings (see Fig 
2). giving a Each 


set was blocked up on anything handy un 


minimum of friction. 


til the rim of the pulley cleared the floor 
The castings holding the rollers were 
rough all over outside, and it did not ap- 
pear to matter whether they were used in 
a perfectly vertical position or not 


HANDY IN Reparr WorK 

I expressed my surprise at such a meth 
od, but was assured that wheels balanced 
in this manner were as well done as, by 
the ordinary method; and then I was told 
that little 
handy for all kinds of standing balancing 


these instruments were very 


One instance cited was where the rim of 
large solid pulley was broken straight 
cross the face The pulley was in th 


f a section of shafting laden with 
numerous other pulleys, etc., to remove 
which would have been an endless task 
The rim was drilled with an electric port- 
able 
riveted on 
ner; then the coupling bolts 
moved, and after the bearing caps had 


been loosened, a pair of these balancing 


of wrought iron 


the 


drill and a piece 


the inside in usual man- 


were fre 


to receive manufacturers catalogs of 


small machinery, machine tools, and gen- 


eral supplies 
We have received a copy of the four- 
teenth Year Book of the Armour Insti- 


tute of Technology, and also a pamphlet 
the evening classes conducted 
by the in The work of the insti- 
tute has grown to large proportions, the 
of enrolled students, includ 


devoted t 


stitute 


total number 
ing those in evening and summer courses, 
The offered 


very comprehensive and 


being work to even- 


1735 
ing students 1 
includes shop work, electricity, telephone 
engineering, fire protection, civil engineer- 
mathematics, drawing and 


ing, chemistry, 


English 


According to the census, 57,513 persons 
in the United State uffered violent 
deaths in 1900 large portion of them 
needlessly and heedlessly, while half a 
million more were injured. Where we 
have exact figures for comparison they 


show more than twice as many accidents 
in this country, relatively, as in Europe. 
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A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 
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Tabie for Setting Miller when 


PAY 


FOR 


base considerably, which causes a decided 


‘ tendency for the whole affair to tilt. This 
Cutting Worm Wheels in turn causes the drill to run off and 
—e bind, producing a poor job 
The accompanying table gives the While Fig. 2 overcomes this defect, it 
angles at which to set the milling-machine must be, with a gland of any consider- 
Diameter of Worm THREADS PER INCH ON WORM. 
on Pitch Circle 
in Inches. a) 7 6 4 3 2! 2 1', l 
1 2°-16' | 2°-36' | 3°-2 39-89 49-33" 6-5 7°-18 
l 1-50 2°+4 2-26 2°-54 3°-39 4$°-52 5°-50 
l 1°-31 1°-44" | 9°-2 2°-26  $°-2 4°-3 4°-52' 6°-5 
1 1-18 1-30 1-44 2°-6 2°-36 3°-28 4°-12 §°-12 
2 1-8 1-18 1°-31 1°50) 2°-16 3°-2 3°-39 4°-34 6°-5 
, 1-1 1°-9 1°-21 1 -37 2°-1 2°-41 3°-15 4°-2’ 5°-22 
5 1-3 1-13 1-28 1°--50 2°-26 2°-54 3°39 4°-52 7°-18 
2 71) 54 1-7 1-20 1°-40 2°-13 2°-40 3°-20 4°-27 6°-40 
46 52 1°-2 1-13 1°-31 2°-1 2°-26 3°-2 4°-2 6°-5 
3 42 48 66’ | 1°-7 1°-24 1°-52' 2°-14' 2°-48' 39°-44' | 6°-36 
3 19 45 52 1°-3 1°-18 1°-44 2°-6 2°-36 $°-28 5 2 
33, ‘7 42 4s ou 1°-13 1°-37 1°-57 2°-26 $°-15 4°-52 
‘ $4 30 46 ss) 1°-8 1°-31 1°-50) 2°-16 3°-2 4°34 
‘ 3. 37 43 51 1°-4 1°-25' 19-42" 20-8 2°-51' 4°-16 
4 w) S 40 is 1°-2 1°-21 1°-37 2°-1 2°-41 4°-2 
1, 29 35 38 46 68’ 1°-17' 1°-33' 1°-56' 2°-36' 3°-52 
) sl 3] 37 44 55 1°-13 1°-28 1°-50 2°-26 3°-38 
; t 30 35 $2 52° 1°-9 1°-23' 1°-44' 29-19 39-28 
5 os 20 33 40 50° 19-7 1°-20' | 1°-40' - 2°-13 3°20 
3, 4 27 2 is 48 1°-4 1°-17 1°-36 2°-8 $°-12 
6 23 26 0 7 a6 1°-2 1°-13 1°-31 2°-1 $°-2 
6 2 25 29 ; 44 59° =1°-11' «19-28 | 19-67" 29-84 
6 21 24 28 M4 42 Se 1°-7 1°-24 1°-52 2°-48 
6 m~ 23 27 32 40 ‘4 1-4 1°-21 1°47 2°-41 
; 1 2” 6 31 39 62° 1°-3 1°-18' 1°-44' 2°-36 
7 25 3) re 51’. 1°-1 1°-16' 1°-41' 29-32 
4 20 37 48 59° 1°-13' 1°-37 2°-26 
73, 28 i) 47 56 1°-10 1°-33 2°-20 
s 28 $4 46 55 1°-8 1-31 2°-l¢ 
ANGLES FOR SETTING MILLER TABLE FOR CUTTING WORM WHEELS 


table for cutting worm wheels 


Lhis tabl 


will, I think, be of assistance to some of 


those engaged at the practical end of the 
business, It is the usual shop method to 


lav off the lines and then find the angle 
over 


} 


The table gets 
ters and threads can be 


with the protractor 


} +} 


this, as the diame 
used direct in finding the angle 


Wa. Casey. 





Jig for Drilling Steam-pump 
Glands 


much in 


Being a tool designer, | am 
terested in the tools, jigs and _  fix- 
tures appearing from time to time in your 
columns. I would like to submit a few 


criticisms in reference to the jig for drill- 
ing steam-pump glands, submitted by Syd. 
P. at page 84, which seems to me to be a 
poor design, and one in which the condi- 
tions for producing interchangeable work 
at small cost have received little consid- 
eration 

Referring to Fig. 1, page 84, the jig is 
simply a templet for locating the holes on 
the of the left to 


stand on its own base is of com- 


which is 
Chis 


paratively small diameter, allowing the line 


face gland, 


of pressure from the drill to overhang the 


able size, a heavy, cumbersome and ex 


pensive affair, which requires a large 


amount of stock, together with a consid- 


erable amount of machining, and which, 
when completed, is heavy to handle and 
has too much base area in contact with 


the drill table to catch chips and dirt. 
for in 
that 
careful 


In designing and fixtures 


jigs 
terchangeable work, it is 
the gage 
consideration, 


important 


points should receive 


such points being selected 


as will be the least likely to mtroduce er- 
In the present instance 


that the hole in 


ror in the result. 
it will be safe to assume 
the gland for the piston-rod will be of a 


standard size, with less variation than may 


occur in the turning of the body of the* 


gland; it is therefore desirable, as is usu- 


ally the case, to gage from the hole for all 
later operations. Since the face and back 


surface of the ears might, or might not, 
be finished, it would be advisable to slide 
the gland on to a shouldered stud, secur 
ing the same with cap screw and slotted 
washer to permit quick removal, locating 
the ear against the stop screw by means 
of a flat spring or thumb screw 
Fig. 1 
for drilling the gland required by your 


herewith shows a cast-iron jig 


correspondent, which fully meets all con- 


ditions of interchangeable manufacture 


USEFUL 


IDEAS 


It is of light and rigid construction, with 
large base area and with the line of pres 
sure well within the base lines, allowing 
quick feed. 
in direct contact with the drill platen to 
The work is easily 


There is no large area of base 


catch chips and dirt. 
and quickly placed in position, while the 
construction 1s perfectly fool-proof. 

In jigs of this class it is my practice to 
make the web 1 inch or 5/32 inch thick, 
well braced to resist the pressure of the 
It would be a large jig that 
would get a 3/16 inch thick. The 
use of cast iron in jig construction per- 


cutting tools. 
web 


mits the designer to produce a light, stiff 
and durable jig with the least amount of 
material, so distributed as to produce the 
greatest amount of stiffness to resist the 
stress of the cutting tools and clamping 
devices, combined with the least possible 
amount of machining in the construction 
of the jig itself. 

[ quite agree with your correspondent 
that one of the aims of jig design is “to 


ch —— = 


, 
A) 











\ / fF | 
wma: 


4 
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DRILLING STEAM-PUMP GLANDS 
make them so that any blithering idiot 
may use them and not go wrong;” yet 


there are many other equally important 
things to consider, among which may be 
mentioned lightness, stability and quick 
ness in handling, combined with accuracy 
of production within the required limits 
i a excepting perhaps 
simple little than a 
templet is required, I do not favor built 
rule 


general thing, 


cases where more 


up jigs of machine steel, for as a 
are awkward and expensive and gen- 
finding 


they 


erally umsatisfactory, eventually 
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their way to the scrap heap to be replaced 
by the better designed, up-to-date cast jig. 


H. D. PENNey. 





Details of Trolleys Running 
on I-Beams 


At page 745, Vol. 29, Part 2, there is 
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gles to the flange of the beam 


scale 
will be half the total load 


resolved thrust and a 


pressure on the plate 


into a 
Draw 
parallel to the plate from 4 
right angles to the 
Then BC 


plate from point 


bending movement on the plate is 


Set off to 
the load coming on one plate, which 
Chis must be 
downward 
a line AC 
and a line at 


is the thrust and 4 B the down 
an ward pressure 
article on I-beam trolleys, in which the 
correspondent points out the inadvisability 


[his thrust comes at the 
center of the wheeels, and the maximum 
this 





1 
whnward 


Chis 


sectiona 


there is the d pressure to be 
taken into account s obtained by 
total the 


shown at Fig. 2 into the pres- 


i 
dividing the l area at 
section E } 
sure, which gives the fiber stress, 
it, as both the 
tension are acting 


latter 


namely, 
and the 
on the plate at the same 
the 


compressive 


tensional. Br thrust 


time, this increases tensional 
and reduces the 


the thrust, by 


stress, stress 


due to an equal amount, 


and must therefore be added to the former 


























of using conical rollers or wheels. His thrust multiplied by the lever arm: ie. and subtracted from the latter 
Cc -—B 
t > 
A 4 >) 
( 
iN ) 
= 
~_ ; 
mn ‘a 
| 
} 
. tithe X “ aa — — 
i A ) 
PIG. .5 LProlk wheel with 
<j K -— rounded | l-Section 
s—-|Jr » YZ | J | 
1G. I Showing Side-thrust i F1G.2 Ho tal S 1 of Plate 
due to Conical Wheel 
| 
! {f 
\ 
tas 
} 
: 
VA n\e 
F1G. 4 Showing Channel worn in Flange of |-Deam rIG.5 P per location 
ot Bend in Side | 
| 
ROLLEYS RUNNING ON I-BEAMS 
objection is that, because one end of the the distance from the point of application plates, the tension and compres 
wheels is of smaller diameter that the of the load to the nearest support, which sion stresses must not exceed 15,000 
other, slipping occurs; but I think this is in this case is D pounds per square inch, and in cast ir 
so slight that it can be ignored for all The modulus of resistance of the sec 2000 pounds in tension and 12,000 in com 
practical purposes. Its chief drawback in tion of the piate at EF (Fig. 1) is next pression [he foregoing comparatively 
my opinion is the thrust it puts on the required. The thickness G (Fig. 2) is as low stresses are taken because such 


plates. This is negligible except when the 
plates are rather small in width 


case, 


In this 
if’ the plates are not made thick 
enough, they will open out. 

Che method of arriving at their strength 
is as follows: Draw the triangle of forces, 


drawing a line AB (Fig. 1) at right an- 


sumed and the modulus is 1/6 of HG2.H 
being the effective width of the plate, the 
holes being deducted, and equals J + K + L. 
The bending moment is then divided by 
the modulus, which gives the fiber stress 


the 
thrust, 


in tension and 


thrust. In 


compression due to 


addition t this latter 


trolleys are subjected to jerks and rough 
usage 

Che wheel shown in Fig. 3 is of a bet- 
ter design than either the conical or cylin- 


drical typ« lhis wheel has a semi-circu 
lar tread, and theoretically bears only on one 


point, 


thereby diminishing the friction be- 








2; 
tween | vheel d the path enormously 
Whe v the n the plate would 
be mie is I the conical 
type ra little wear it would make 
I i ! dye I-b n (provid l 
he wheel di lened by chilling 

sin Fig. 4 dt e no thrusting 

macy oe of p ” 

At page 773, \ , rat a a 
trolley 1 t whi hows wl p 
pea o be « ron si cheeks. As | d 
before, these trolleys are very often subject 
to such rough usage and jerks that it is 
ve isky to use this brittle material. It 
steel s used thev cannot be bolted to 
gether easily unless the plates are bent and 
brought parallel 

In some trolleys, I] have seen this bend 
put mm Othe center, between the trolley 
whee tud and the bottom bolt; but this 
is surely bad design as the load would 


It should be 
the stud 


tend to straighten the plat 


made with the bend as near nut 


as pos 


sible, hown dotted in Fig 5 


SKRIBISTO 


A Jig for Lathe Cross-feed Nuts 
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1 } 
that needed 


KILLEAN. 


ynsiderably less than 
Harry F 


What is Wrong with Piston 


Pins ? 


The readers of I I. Bartlett's article on 





“Piston Pins,” on page 454, Vol. 20, Part 
SSS a | — ~ 
mie 





WRIST PIN FOR A SHORT ENGINE 


2, may tind half pins, as per drawing here- 
with, of use where shortness of the engine 


is a desideratum. They are not patentable 


[ used them on a two-cylinder Brother- 


hood Lau. HARGRAVE 





An Attachment for Sensitive 
Drilling 
drill 


nothing to do it with but a heavy 30-inch 


Having 7000 small holes to and 
drill press, 1 looked long and wonderingly 
[he size of the drill 
[he thickness of the 


Work was scarce anil 


at the job. was 
0.042 inch diameter 
plate was ¥% inch 
we had need of all we could get 

\fter breaking a couple of drills 
the full that 
equipment was inadequate for such work, 


and 


oming to realization our 


I asked permission to make a sensitive at 


| 
4 
A 
B E 
E Wa 
Cc 
F 
N \ \CHMENT FO ENSITIVE DRILLING 
for the drill press I was 
ited permission, provided I made tké 
4 
in a half day It seemed 
her risky, but when one is “hazd up” 
solution he will try alm ores 
plate: ! was made frém an old 
i 
F 
if , 
4 
fr 
Fi 
rd 
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‘ast-iron disk 4 inches diameter and 78 
inch thick; the spindle B is a piece of 
1-inch diameter cold-rolled steel turned 


down to 3% inch and driven into A after 
drilling and filing the slot for the handle 
C; the body E 


-ank which had been broken, but the 


was made from an old 
as just the right length and after 


boring the hole and reaming it to fit the 


B and facing the straight side, it 
was all that could be desired. The forg- 
ing of the handle, filing and drilling it to 
suit took but a_ short When all 
was ready it was bolted to the drill press 
platen F. The results were good but af- 
ter adding spring D all went well, and the 
work was finished satisfactorily 

JosepH N. GERMAIN 


spi dle 


time 





A Nur! Holder for the Automatic 


The sketch shows a nurl holder, de- 
signed for the Brown & Sharpe automatic 
screw machine, and so constructed as to 


furnish a means whereby the relative dis- 


EI 


Hy 





The Work 
™ 

om 
QOS) 


8 





AUTOMATIC 


NURL HOLDER FOR THE 


tance between cutting-off tool and nur! 


an be varied as occasion requires, with- 
ut necessitating the 
tools of different thicknesses 
ised for raising a nurl on a piece so that 


cutting-off 
It is chiefly 


use of 


a gear or pulley can be forced on and held 
without soldering or pinning 
Che nurl itself is held in 
slide which can be moved back and forth 
the 


an adjustable 
in a direction parallel to spindle of 
the machine, and securely clamped in po 
[he body of the holder 


with the same 


sition is clamped 


o the tool screw that 


post 
clamps the cutting-off tool, can be 


adjusted with the adjusting screw without 


yet it 


disturbing the cutting-off tool The 
holder is designed to be used on the rear 
tool post, but it can be used on the front 
post whei the nurl on the work does not 
have to be close to the chuck 

Phe operation of the tool can be readily 
seen from the sketch, which also shows 
the work operated upon We have 


equipped all of our Brown & Sharpe auto- 
matics with this style of nurl holder, and 
it has proved very satisfactory in its oper- 
ation AUTOMATIC. 


« 

















March 14, 1907 


Fixture for Milling Two Key- 
ways at Right Angles in a 
Shaft 


Having a large quanitity of brake drum 


shafts for automobiles, which required 


two keyways 4 inches long by 16 inch 


wide, cut at the end, 90 degrees apart as 


shown in the illustration, we designed the 


fixture shown which is very satisfactory, 


and exceedingly simple and accurate 

The sketch explains itself 
block 
marked + and y, exactly at right angles 
this the 
racy of the work depends; B 


- . 
J jp p 


A is a gray 


iron milled on the two. surfaces 


with each other—as upon accu 


and C are 
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The Art of Cutting Metals 


| would like to say a 
ply to Entropy’s article at page 116 on 


the above subject 


It is not the art of cutting metals of 
which I would speak, as that is quite a 
broad subject, but of the men, whom Mr 
Taylor's system takes so little into con 
sideration The vast majority of work 
men will not read the technical works on 


their trade, nor will they have anything 


to do with anyone or anything that would 
tend to teach them the theory of their 
generally, of 


trade. They are examples, 


a too practical edu 


jor 


‘ation, and they are 























ain ah a 


End Elevation 


at. ae 
Side Elevation 


THE MILLING FIXTURE 


two tongues to fit the vertical milling-ma- 
table T-slots; D and E 
lugs, and F are two ™%-inch set screws for 
gripping the shaft to be operated upon 
The shaft is clamped in position, and 
the fixture held down by a 


chine are two 


single clamp, 


on top in the center, and a keyway is 

milled with a slot drill. The block is 

then turned on the other side of the 

square, and fastened down, and the re 

maining keyway milled ROVER 
England. 





Rigid Boring Tools 


Fig. 1 in the accompanying sketch shows 
a handy boring tool-holder, made of tool 


steel, to be used on various kinds of lathe 


mnaaaial 














\ } “ —) 

ats taal Os a ) ' 
IG.2 

RIGID BORING TOOLS 
work. A slot D, 5/16 inch wide by 5/16 
inch deep, is milled in to ld it 
a suitable angle to give the t I re 
quired top rake \ hole is bored and 
counterbored through this slot to suit tl 
steel stud c, through which is </16-in 
square hole that clamps the tool ] 
tool-holder, as shown 

Fig. 2 is a double boring tool-holder for 


turret or screw-machine work, and, as 


will be seen, is made on the same order 
as the lathe tool Fig, 1 


Geo. V. Huser 


then only, can 


prone to live in the present, caring nothing 
T he de 


, 1 
is to nearly ali 


absolutely of the past or future 


velopment of the rade 
shopmen an unknown quantity, and their 
futuré same 
One 


through constant 


intentions and prospects the 
discovered, 
fact 
works written upon the 


reason for this, as I’ve 
association, is the 
that there are no 


subjects that would interest the shopman, 





will not, 


elligent, educated machinist; fie 


ecause he cannot, start to climb up from 


the middle of the ladder; but, like all 
things 1 ture, the machinist, both the 

ctl ind literary ie, must have a be 
ginning, and that begmning must be, lit 
erally, a beginning, and not a figurative 

( \ » correspondence schools, their 
1ccess is doubtless due to their recogni 
tion of this rule 1 am acquainted with 
wo ex-planer hands that are now, respec 
tively, assistant superintendent and fore 
man toolmaker in one of the largest plants 
in New Jersey But they began by first 
learning to draw a straight line, then a 
right angle, and their progress was by de 
grees, not leaps and bounds. Nor was a 


history of the lite of Archimedes at all 


necessary to their success 1 am well 


aware that I have written very positively ; 


tut I am forced to these conclusions, after 
shop experience covering about nine 
vears, and I have continually searched, 


in vain, for proof that could lead to other 
and more cheerful convictions 
“MACHINIST.” 


Chuck for Circular Tools 





[he accompanying sketch shows a chuck 


used in the turning of circular screw-ma 
chine tools which are used mostly on auto 
matic machines. The taper sleeve A fits 

lhe tool to be turned 


is screwed on the end of B. 


in the lathe spindle 


which passes 
| 


irough the spindle of the lathe and is 


lamped to the face of A by the hand 











we hope to realize the in- 


and upon things which he could be induced Wee! ¢ Che screw D acts as a key to B, 
tc inform himself about. For example preventing turning when tightening or 
where may you obtain a good reliable book releasing the hand whee \s shown it is 
e D 
A 
B | {| 
: : seal - / } 
| ey 
~ 
— J 
I } Hi I \ I IN } 

ving ti ( nm ne you! very 1 I I ( ror i Hendey Nor 
SW No, t s The work y Gro, V. Huser 
have in mind treats of the early history of . 
lathe; of hand lath f automatic lathes ; . 

' yr eo gt A Boring Head 

monits I v nes « a, . 

vy, near e patient sho 
ds a few ipters on this work versal milling 

Writers should bear in mind the fact, when g m know how un 
writing books for the shopman, that he is tist re the methods usually em 

man capab f thought in but one line, ployed tor tting out the cutters in en 
rin the particuar branch of the machin rging ( mmon method 
ist trade whereby he lives. Then, and amounts t rilling out the starting hole, 


iless it is cored; inserting the boring tool 








shallow cut; withdrawing 


ting a 


the tool and calipering the hole; tapping 


out the cutter an indeterminate am 


the hole is too small, and so cutting 


trying until at length it 1s “just right’”—a 
method. 


ad 


which 


very tedious and unsatisfactory 


\fter 


justments 


various forms of boring-tool 


had been tried, none of 
proved satisfactory, the attachment shown 
in the drawing was designed 
It will be 
' 


fit the nose of the machine spindle at YX, 


noticed that it is designed to 


and consists of a cast-iron body or sheil 


!, and a sliding plate B, which is turned 
» fit the inside of the body A, and thea 
came diameter, re 


set over and, with the 


duced to a sort of an ellipse, as shown 
his 
engage the 

The plate 


This 


front 
cut to 


the view 


nut 


line im 
halt 


by which 


dotted 


has a 


the 

plate 
screw £: it is moved 
B is gibbed down by the ring nut C 


idjustment is not designed to be changed 
fier it is once made right The amount 
of wear 1s insignificant In fact, it was 
found desirable to pin the ring to prevent 
ts being moved, To imsure the plate B 
moving ina straight line, a key D Is pro 
vided \ nut / retains the screw E in its 


t, and a graduated dial /7/, riveted on 


}? rcke t, 


end of the screen, allows readings to 
be taken to determine accurately the 
umount of set over, a zero mark being 
made on the body \ suitable wrench ‘s 
provided to operat the screw 

In the drawing it appears that the slid 


threaded at } 


lo this was fitted the rear end of the body 


B is internally 


ng plate 


Ordinarily 


fa “Little Giant” drill chuck 
thts chuck held the shanks of all the va- 
us boring bars, but for extra large and 


j 


deep holes a special bar was provided, one 


end threaded to tit }) and a shoulder 
iwainst the face of plate B. In operation 
the plate B was set concentric, as shown in 
! drawing After running th gh as 
Cc 
Tt 
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\ BORING HEAD FOR A MILLING 


large a drill as was practical, the drill was 


hanged for 


exc] Sometimes 
was a tool taken fr 


a boring bar 
+] , 


this lathe-too 


moa 
an ordinary boring tool made 


steel, with the end or 


board, just 


round tor | 


ut of 
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cutting lip forged up, By setting the lip 
of the tool radial with the line MN, it 


is obvious that by adjusting the amount 
yf set over by the reading on the dial #7, 
the exact depth of cut required could be 
made. It is also possible to use the drill 
for the 


though it is not so stiff, 


same purpose as the boring tool, 
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tailstock should be set over (on such 


[I prefer this to the taper 


the 
slight taper 
bar) to turn a straight taper from c to d. 
Then, while the lathe is adjusted for the 
taper, a ratchet thread of eight to the inch, 
a‘ shown, should be cut the entire length 
of the broach. After setting the tailstock 
back to place, the threads at b are cut 


— ae 






































BROACH 


A GEAR 


This attachment, if well made and fitted, 


will carry heavy cuts at a good distance 


undue spring. It 


made 


from the head without 


will be seen that the outside 1s 


smooth, and without projections, which is 


It is also 


Herman 


very agreeable to the operator 


dirt proof. It was designed by 
Casler, and has been in use 


ry mor H. D 


for 
POMEROY 


SIX years 





Another Style of Broach for 


Internal Gears 


me that L. E. S., who de 
scribes a vcar broaching iob at 


deal of 


It seems to 


page II8, 


went to a great expense in mak 


ing his broach, and that even then it was 
not all he wished, because it tended to 


creep, a weakness quite common to 


by the way. 
1 b to do, | 


broaches, 
If | had that 


broach solid, save a 


should make 


the great deal of la 


bor and have a broach which could not 


creep if it wanted to. I should thus be 


able to make the broaching operation the 
last, or the last but one, as there might 
be a tendency to tear a little at the bot 
tem corner, although the gears would be 
true in spite of it 
SELECTING THE STEEI 

\ piece of tool steel large enough t 
turn to the outside diameter of the gear, in 
this case 3.116 inches, and, without any 


calculation beyond a desire for good pro 
portion, 10 inches long, will serve for the 
broach. It should be centered and one 
end turned, as indicated at a in the sketch; 
then it should be swung in a steady rest 
and the center drilled and tapped with a 
one-inch pipe tap, and the edge of the 
center \ 


the 


trued for a piece of 
pipe 


serve to handle the broach while heating 


liole up 


one-inch screwed im end will 


and tempering 


How iris Mapt 
Next it should be turned at > for about 
an inch, to the outside diameter of the 
gear, and the end ¢ to the diameter at the 


root of the teeth, which will correspond 


with the hole in the gear blank. Then 


IN ONE PIECE 


straight, which gives eight teeth to hold 
the finish Now it is ready for the 
teeth, which are cut parallel, the cutter 
and going full depth 


size 


just touching at c, 

; ” ; 2.157 . — 
ai b. The formula —— for the full 
depth of the tooth shows this to be 0.1078 ; 
and, as there are eight inches of taper 
and eight threads or teeth to the inch, 
cach tooth will have a little less than 


0.0017 inch to cut, which is just a nice 
chip. When the teeth have all been cut, 
if the cutter is kept sharp so that there are 
io burs, the broach is ready to harden, 


without hand work of any kind being put 


on it 


HARDENING 
\ little kind 


broach does not make any special differ- 


SPRING IN 


springing in this of a 


ence, as the final sizing is done at the 
end b, too short to spring; and, as the bot 
toms of the teeth correspond with the 
hole in the gear blank, it serves as a guide 
and prevents creeping. 

as a criticism of 


te 


This is not intended 
the method used by L 
to be all right mechanically, but to show 


the same re- 


which seems 


another means of reaching 
sults in a more direct way. 
[ HEODORE 


A File Holder 


illustrations show a jig for hold- 


| he 
ing a file to draw-file templets, gages, etc 
It is a neat little tool, does its work nicely 


Ye Bolts 








FIG.2 





\ FILE HOLDER 


edges square and true. Fig. 


ind keeps the 
1 shows the jig in detail. 


Fig. 2 shows it 
in use, It is very easy to take the lumps 
off with this tool, and keep the edges 
W. T. 


square all the time 
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Molding the Adams-Farwell 
Cylinders 


We notice, at page 5, you make men 
ot casting the Adams- 
cvlinders. We 


cylinders in 


tion of methods 


Farwell air-cooled motor 


have molded thes« 


ways and until we used the method we 
now employ we bl 
ting uniform castings This metho 
described as follows 


The 


running parallel wit 


pattern is cast iron with flanges 
flanges do not hav preciable draft 
any direction. The pattern is coated with 
solution wax 


f bayberry and p 


It is then placed in a small round 


flask for the purpose of making a dry 


is composed of thre 


mold. The sand 
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tions around the top of the barrel cor 
which extend up about 3 inches beyond 
the mold cavity 
sand sections are th 


and green sand is filled in ar 


JQ 


to hold all firmly to 


On one side of the two to 


two openings, one for the gate to c 
with the sprue, the other to c 
tl Just before ramming the 


iround 


sand 


these sections, wooden 


entirely 


blocks or sprues of shape are 


position, and after the sand is 


placed in 


rammed sufficiently hard these are taken 

t ] y } 7 h r pot y 
) icaving the sprue hole tor pouring, 
ind the riser hol \ weight is placed on 
the top of the barrel core to prevent its 
floating when pouring In the center of 
the barrel core is a hole about one inch in 











parts sharp sand, one part molding sand, 
and one-half part #1 
After the 


the oven, 


sand is rammed it is placed in 
with the pattern = st! 
sand, and baked for two hours, It is then 


taken 


machine, as 


from the oven 1 placed on the 


shown by tl vccompanying 


photograph, which draws this metal pa‘ 


i 
tern out of the sand tl 1g stripping 
plate that is securely held on top of the 
mold This forms the main part of the 


mold 
In making the complete mold this dry 


‘ 
sand part, together with t 1 iron 
flask, is placed in a large wooden flask, 


and sand is rammed around it to hold it 


in place. The port core is then placed 
in position inside of this main dry-sand 
mold, followed by the placing of the ba 
rel core. The balance of the mold is con 


pleted by placing two dry-sand mold sec 





FARWELI 





CYLINDERS 


liameter extending nearly to the bottom 
lhe mold is vented through this hole, a 
wing free esi ip t tl gases 


nches pitch | ( x l | ace Wi 
i long hub on or ide, as shown at A 
Owing to the large number to be done I 
nade the jig shown at Fig. 1 I don 
+ + } } 
iS a rule Care ) S¢ hre id d usnings 
m jigs tor acc ite work, b 1 this cas 
th rh 1 + ’ *_ 
tne Work Came WwW l l tT O.OO2 


p! \ 
red to i The - the center of th 
ke C was threaded ré ve the case 
vardened bushing J) he lower end of 
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3g0 
he chuck the perator held the wheels 
with his hands and reamed them a good 
deal more quickly than it takes to tell 
about it 

A floating mandrel G was then mounted 
in the lathe, and the gears put on one ata 
time. A face plate //. smaller in diameter 
than the rim /, with a pin J in it, drove 
the gears A straddle tool was used to 
face both sides f th rim at once After 
the sides of the rims of all the wheels 
were finished, the tool was set to diameter 


As the castings 
and pickled the 
without re 


and they were all sized 
had all rattled 
tool stood up quite a while 


been well 


setting. The ends of the hubs were also 


finished on a floating mandrel 


The whole job was finished in record 
time [he pinions were 13/12 inches 
pitch diameter, 34 inch face, and were 
finished in much the same way. With 


them, however, there was no preliminary 
old %& 
sharpened to cut on the 
This 


, 
leave its 


drilling, an inch reamer being 


end, and run 
as the pattern 
yore, which 
for finish 


through was easy 


was made to own c 
left only 1/64 inch all 
[his cannot be done with the average run 


these thev 


around 


of castings, but where I got 


were not considered anything out of the 


usual Watt. 





Molding. Hard Rubber 


Molding of hard rubber presents so 
many problems that in this article I will 
give only the general principles control- 
ling it. If we could make a mold of metal, 
plaster, or sand, melt the rubber and pour, 














Ss 
Flt 
the Same as W tl metal the process would 
be much simplified. As rubber cannot be 
melted without destroying its strength, or 


| lved cannot be brought back to 


nce diss 
a solid state in a mold, it has to be molded 
when it is of the consistency of bread 
dough. 


Pure hard rubber is the rubber gum of 


commerce, washed of all impurities, and 


mixed with sufficient sulphur to vulcanize 


when heated. Before vulcanizing, this 
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a yellowish gray color; 


black, 


compound is of 


and after vulcanizing 1s requiring 
no coloring matter. 
I he the 


[he compound is placed in a machine and 


rod is most simple to make. 


squirted. As it comes from the machine 


it is cut to length and placed in a box 


containing powdered soapstone. The rods 


must not touch each other or the box. 
[he box must be tight enough to keep the 
steam away from the rubber while vul- 


canizing. The gray appearance of the un- 


frazed rod is caused by the soapstone in 


FIG. I. SECTION OF HARD-RUBBER COMB 


is vulcanized, Tubing is made 
as the rod, with the exception 


squirted over a mandrel, which 


which it 
the 
that it is 
is removed after vulcanizing 

Sheet hard rubber is made by passing 
the compound between calender rolls set 
to the thickness desired, and then cover- 
ing with tin foil by carefully rolling it on 
by hand so that the foil is in contact with 
the compound at every point. The finish 
of the sheet hard rubber is given to it by 
this foil, no handling being necessary af- 
peel off the foil 


same 


ter vulcanizing except to 
and square up the edges. 

Molding thin articles, that have both 
sides exposed, is done by taking the sheet 
while it has the tin foil on it ready to 
vulcanize, and pressing it between dies. 
Fig. 1 shows a cross section of a comb, 
with the foil on, ready to vulcanize. Af- 
ter vulcanizing, the tin foil is stripped off, 








A I 
Section A-l 
FIG, 

)MPONENT PARTS OF A RUBBER MOLD 
eaving the surfaces with the same finish 
as commercial sheet hard rubber. 

All other hard-rubber goods are made 
in molds generally of tin cast in iron 
mold As the molds have to be abso 
lutely free from pin holes and of a high 


finish, it can be readily understood that 
the art of soft-metal casting reaches its 
highest state of perfection in a hard-rub- 
factory. Master molds are made by 


forming a piece of steel exactly the same 


ber 


March 14, 1907. 


the desired article. This should 
be as highly polished as possible, then 
fastened to a bed plate, a frame placed 
it, and a flat cover placed over the 
frame. When clamped together these 
complete the mold ready to pour. The 
frame should be thick enough to give the 
tin strength at the thinnest point. The 
cover should have a pour hole and at least 


size as 


around 


one riser. 

In pouring, the mold must be at the 
same temperature as the metal that is be- 
ing poured and placed on an incline, so 
that the metal will always rise from the 
pouring hole, and, after pouring, it must 
be cooled at such points as will chill the 
metal on the polished surfaces first. When 
done rightly, the tin casting will come out 
with as high a finish as the master mold 
and without shrinkage 

For molding a one-sided piece, I show 
the master mold for a revolver grip, Fig. 
2, the frame, Fig. 3, and the cover, Fig. 4. 
A tin casting from this is the rubber mold, 
and is used by filling the depressions with 
rubber compound, placing a sheet of tin 
foil over the compound, and applying pres- 
sure, which completes the molding ready 
for vulcanizing. After vulcanizing, the 
piece comes from the mold with as high 
a finish and the same size as the master 
mold, all the shrinkage coming on the foil 
side on account of its being flexible. 

For molding a piece on which all out- 
side surfaces are exposed, I show the 
master mold of a syringe nozzle, Fig. 5s. 
The parts E are formed, of steel, exactly 
as the nozzle is required, split apart, and 
fastened to a bed plate in such a relation 














Section A-I 

FIG, 4 
t 1e lug D and the depression C that 
two tin castings from same master 
mold, when placed face to face, will regis- 


ter; that is, the edges of the depressions 
formed by the parts E will meet at every 
point. Use a frame, as shown at Fig. 2, 
and cover like Fig. 4 to complete the mas 
ter mold. 

The rubber is by forming the 
compound into a tube, closing both ends, 
not forgetting to put a few drops of water 


molded 
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inside, Fill the tin half-mold with these 
tubes; place the other half-mold over 
them, clamp them together, and vulcanize. 
In vulcanizing, the water inside the tubes 
turns to steam and the rubber 
against the walls of the mold, thereby tak- 


torces 














Section A-B 
FIG. 5. SYRINGE-NOZZLE MOLD 
ing care of the shrinkage so that the fin- 
ished nozzle is the same size and finish as 
the master mold 
A piece that is exposed both inside and 
yutside is generally done on a mandrel. I 
show one-half of a mold for a mandrel for 
a telephone mouth-piece, Fig. 6. The two 
halves of the mold must be made exactly 
alike so as to register at every point. In 
pouring, the halves are clamped together, 
placed on the pouring plate, Fig. 7, and 
poured with a constant stream. The water 
for cooling is 
plate, and when properly done the man 
drel will be without imperfections and the 


applied under the pouring 


same size as the mold. 

The rubber is molded by wrapping the 
mandrel with the rubber compound and 
placing it in a box of powdered soapstone. 
After vulcanizing, the mandrel is removed, 


leaving the inside of the rubber finished. 


ZN\/7 

















FIG. 0. TELEPHONE-MOUTHPIECE MOLD 


The outside is then turned to size 
finished, 

This article would not be 
out giving a description of the 
cult rubber molding, that is, the molding 
First, the cast 


and 





complete with- 
most diffi 


e 


of plates for false teeth 
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of the mouth is taken in plaster. This is 


used as a pattern for one side of the rub- 


ber mold which is made of plaster in an 


iron flask. The pattern for the other side 
mold is made 
cast of the original 


of the rubber by taking a 


wax e plaster cast, and 
placing the teeth on the wax in the proper 
place. After molding, the wax is removed 
from the mold, usually by melting, leaving 
Chis 


the mold an exact 


the teeth imbedded in the plaster. 


t} 


leaves the two parts of 


fit. The second side of the mold is then 
cut away to give room for the proper 
thickness of rubber The rubber com 


pound is then carefully packed in the mold, 
clamped, ready for 
the 


pressed together and 
vulcanizing. After vulcanizing, rub- 
ber is given the desired finish 
Vulcanizing is done, by steam heat, in 
boilers, varying from four inches diame 
ter and eight inches long, to six feet diam 
eter and as jong as desired. The steam 
can be generated in the vulcanizer or in a 
rhe the 


length of time required to vulcanize de- 


separate boiler, pressure and 
pend on the amount of sulphur in the com 
pound and the bulk, and varies from 9o 
pounds and one hour to 55 pounds and 
ten hours 

While the pure compound is a mixture 
of commerce and sul 


adulter 


of the washed gum 


phur, it is seldom used without 


ants, for with pure compound the shrink- 


excessive, it is hard to mold, and 


age 1S 
the cost is higher than the ordinary con- 


sumer cares to pay. A compound suitable 


for a great many purposes can be made 
with 10 per cent. of pure compound. Arti- 
‘les of compact shape, similar to the 
wheels for furniture casters, are made 
from powdered hard rubber without the 
addition of any new compound, being 


molded in steel molds with high heat and 
pressure 

All metals except copper, and alloys ex 
cept those containing a high percentage of 
copper may be molded in rubber and vul- 
canized without trouble. Metals and al 
loys giving trouble can be used after coat 


ing with hot tin 


All base metals except tin will leave a 
metallic surface on rubber, when the rub- 
ber is vulcanized in contact with them. 
This is the reason that electricians find 


sheet 
is the adulter- 


so much trouble in the surface of 
hard rubber, and the cause 
in which the rubber 1s 


J. Bertram. 


ition of the tinfoil 


vulcanized 


Repairing a Turret Lathe 


Che thrust bearing of a big turret lath« 
was made as shown in the top sketch, 
with square corners x*x to invite a 
break \ husky turret man, with more 


muscle than judgment, jammed work into 
the chuck with the turret till one day the 
back end of this bearing dropped off 
The work was piled up waiting for the 
time to lose 


machine, and there was no 
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box, or a casting, 
legged forging to take 


in waiting for a new 
or any faney spider 
its place. So we took a piece of 244x3% 
inch machine steel which was in the black- 
ind had him cut off a piece 
gripped this in a four- 


engine 


smith shop, 
10 inches long; 
jawed independent chuck in an 
lathe so as to bore the hole and thread for 
the thrust screw, and then faced the whole 
surface to fit squarely against the back of 
the lathe head, as shown in the lower part 
of the 

Dhe 
to fit the end of the box at that end, and 
the boring hooked through far 
enough to bevel the outer end of the hole. 
The bolt holes drilled, and others drilled 
to match in the back the head, 


completed the job in a very short time as 


hgeure 
face was recessed around the screw 


tool 


end of 


compared with waiting for a new piece, 








A THRUST BEARING AND HOW IT WAS RE- 
PAIRED 
or any other way out that I know ot 


That thrust block has been in place 15 
years, has withstood the thumps and as- 
untrained and unre- 
strained muscles, has 
winked in all that time. It 


might not be best for all conditions, 


saults of numerous 


and never even 


isn't artistic 


and it 


but it did the business in this case better 
than anything I know of 
FRANK C. HupDsoN 
Our railroad friends will be glad to 


new era of locomotive per- 
formance has arrived All that is 
necessary is to thoroughly test the engine 


learn that a 
now 


with the indicator and that ever thereafter 
the ly attention it needs is to be fed 
with coal and water, with an occasional 
coat of paint, to keep it going forever 
At least that is what a daily paper says 
of some tests on tl Chicago & Alton 
IR va 
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Air-cooled Gas Engine Construction—ll 


Methods of the Knox Automobile Company in Drilling and Tapping 
for the Application of Cooling Spines to Automobile Cylinders 





BY 


\ \ I WI ‘ yators I 
( ransmiis inv ) mng ie S ib 
ince of the n ig agent 1S a great 


itter how sely the abutting surfaces 
i! for lt yeth he he S$ imp ded at 
the juncture, not ] ) very greatly 
lor this reason all voled cylinder 
pplied radiating surface extensions are 
vrong, and only itegral ribs, spines, 
iorns and projections rrect In 
pite of th l t p ed success 
car-m \ l oling was 
nade with small steel spines, 14 to 5/106 
diamete id » 17g inches 


H U GH 





he ne screws | to the surtac 
irgest cylind 1 ab 1000 spines in 
the smallest cylinde 

Phe sh ip yt he Knox cylin le cast 
ing is shown in Figs. 1, 4, 5, 6 and 7 The 
cvlinder head is integral with the cylinder 
walls, the short, branching, intake and ex 
haust pipes, and the cylinder flang Phe 
radiating spines are applied to the whole 


exterior of the head and cylinder body, in 


cluding rounded and dome-shaped por 
tions of the head in some of the models; 
so that the spine holes must be drilled at 


DOLN AR 


teilstock end, sufficient to pass through 
the cylinder-supporting fixture bolted to 


the saddle and to reach the bottom 


v:| - ny 
er cul 


\s there is no opening through the Knox 


1e bar cannot have a tail 


stock support, and the cylinder bore is 
therefore always taper, about 0.002 small 
t the head end. This whole job of cylin- 


as here shown is several years 
with the 
but had 


rot been changed in the early part of 1906, 


old and was a make-shift at first, 


hett 


intention of prompt be rment, 


when I last visited the Knox shops \ 
special cylinder-boring machine, however, 




















KNOX Ik-COO! 


mg, threaded = th whole length nl 
rewed into holes drilled and tapped 
about 4 inch deep in the Knox cylinders 
iccording to a patent isued to Harry 


Knox, a young draftsman and machine 


designer, 


ploited by the Knox Automobile Company, 
f the same town, with pronounced su 
cess, in the Knox car-moto [his was 
long shown in the opposed pair of eylin 
ders form only, and is here illustrated in 
that form 

\fter the Knox irs were established 
successes Mr. Knox sold his interests in 
the air-cooled motor, and the Knox cat 
to the company, for, it is said, $150,000, 
id is now building cars in Springfield, 
driven by two-cycle water-cooled motors 

[CHE COMPLETED CYLINDER 

The Knox cooling schem nvolved tl 
nereasing of the cylinder radiating sur 
face by screwing wrought-metal spines into 
the cvlinder surface, so that the com 


ED CYLINDER I 2 
many different angles to make each spin 
stand at right angles to the cylinder sur 
| the 1) 1 »p] 

| 


pickled cyl nder 


the flange and neck, whic] 


1g ire ised 
xing the location of the cylinders in al 
} ety } tur ‘ sitter 
subsequent operations, by turning the oute 


flange face, the flange edge and inside sur 
face ind part f the cvlinder ip to the 

rst boss, as shown in Fig. 5, at A Che 
second operation is drilling the flange for 


cvlinders are bored, as shown in 


lie > 


on ordinary engine lathes with long 


boring bars single boring tools, 


carrying 


s shown in Fig. 3; these boring bars are 


screwed on the lathe-spindle nose and are 


carried in large capped bearings on ped 
estals fitted to the lathe shears, as shown 
in Fig. 2, so as to leave the boring bar 


overhung and clear for a length at the 





YLINDER-BORING LATHES 
was the 1 place, bu et in regular 
se, as it had not yet shown so well as 
ie lathes and overhung boring bars 

The cylinder boring shown may be called 
fair New England shop practice, though it 
is far from ideal, as the unsupported cut- 
ter-carrying end of the bar is sure to feel 


and follow differences in the cylinder-wall 


hardness and texture of metal. The men 


who were boring the Knox cylinder said, 


nevertheless, that the bores produced were 
straight and round, and had the specified 
taper 

The cylinder fixture consists of front 
and rear angle pieces fixed to the lathe- 


saddle ends, with a sliding, screw-pinched 
tail spindle in the rear upright, while the 
front upright is capped and bored to fit 


neck 


hnnishes 


evlinder Fig. 5. The first 


the 


boring operation the cylinder to 


1ough-bore size, probably not more than 


0.008 or 0.010 under finished diameter 


The cylinders have also several milling 


ind be 


operations, only one of which 


ring 











is shown, in Fig. 4, where a heavy 


milling machine is finishing the 
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brane 


pipe ends with an inserted-tooth end mil 


None of the valve-seat finishing 
tions are shown, save the hand 
and grinding of the valve seat in 
I regret to say that I trusted my 
tor the hand tool here shown in u 


; rs | 


have now forgotten what it 1s like 


DRILLING THE SPINE HOLES 
\ll the machining except finish 


is done on the cylinders before the 


application begins by drilling the holes 











FIG. 3. SINGLE-TOOI 





























FIG. 5. HAND-REAMING 


shown in Fig. 6. The cylinder 
ported in various positions on wood 
tures fastened to the round tables of 
vertical-spindle drillers, Som 

fixtures have indexing fixtures, wi 
ing carriages, all being of wood 


metal joints for the tilting tables, 


latches and notches or pins in holes 


metal plates for sliding fixture 
and metal index plates 


} 


The whole job is very complicated, 
plenty of work was done in loca 








, , 
>( i I pit ivit i i > ipp a 
ince of mp 1 cylind 
| ) ems¢ Ss W nad y 
Ka ympany t ne th p 
1 
V< tak n | l pin sto k rods 
. 
\ threaded f engt ind then i 
pin lengths on a turret machine with 
1 rod feed, the parting shaped to make 
flat ¢ l and 1) 120-d g e point 
pin 
INSERTING THE SPINES 
Fig. 8 shows the pin-inserting bench, the 
vlinders standing on a flange, retained by 
1 wooden plug fitting the cylinder re, 
G - : ] . } > 
fixed to a rectangular wooden base, as 


the 
o fit 
the 


shown at F. My recollection is that 


[-wrench socket 


used was threaded t 
the pin thread and took the pin until 


head bottomed, and that the T-wrench 
was backed off the out end of the pin 
thread after the point was in to its 


Fy ‘ 
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, 
\ 1 ti cylin full of ] ac 
. , 
ginning of the ympression stroke 
| ] it iuse Io 5 2g ria yn 
Lil led m mr < ipress s no 
know! [he immediat easo to Ww 
ress is the preve { pre-ign 
| 11S l it t wil see! lat 
e Knox spined cylinders are not low- 
) i meal rr are tl notors 
high-power f heir re and stroke, Th 
motors are « dw fans at the cylin 
ler heads, the cylinders not being in- 
cased 
[his method of increasing cylinder ra 
liating Suriace 1s very peculiar indeed, fr¢ 
quiring considerable special tool making 


uch ingenuity in tool and fixture 


designing, and the method is not likely to 
be followed by The Knox fac 
llent condition, l 


others tory 


is In exc as might be ex- 


pected from its home in close proximity 





FIG. 7. TAPPING SPINE HOLES FIG. 8 
threaded seat in the cylinder The T- to the Springfield armory, the birthplace 
wrench socket may, however, have been of American repetition small-machine pro 
fitted with a loose jaw or jaws, so sup- duction 
ported as to hold the pin to turn it into soenens nek enceaeete 
fs seat and r se the pin after seating Sa : : . 
its seat and relea | eating Machining Rifle-sight Tips 


+} 


when the wrench was turned in reverse 


direction The recollection is that 2™% 
hours was the time required to seat 1800 


spines in the irgest cylinder, which 


would be 12 pins per minute or one every 


five seconds of total elaps« 1 time, ind is 
probably about tl ictual tim 

he nn Dp il n ! vl | 
Gestet , ' nines in 
ace Cylinder grinding w st bein 

talled at th n yf my st $ 

e Knox fa t ind gh wa 
} yw ( ’ ] pe 
ing machine to w il 1 ) 

I do not know the Knox m compre 
- 1 | t s p ) mw \ led 
noto npressio sg v, being 
i tle as 27 p Ss, in cas ro wi 
known motor, an S 9 is 55 pounds 
in other cases, and I ha seen 60 p ls 
gage pressure show I 11 


\ completed sight tip as used on the 


l.ee-Metford 


arms tor the 


and other pattern = small 


of the back V 


msertion 


sight is shown 1n Fig. 1 here is usually 

—_ ba : * sonal t 

in iereased demand tor this attachmen 

bout the time of the Bisley Summer 

competitions, bad and doubtf sighting 

‘iten b ng corrected bv the removing 
: ] 2s 22 wane 

placing of back-sight tips with new 

eres which are trued to the competitor 

truct ns upon the spot 

\ sampl id q itv having been sul 

ted for quotatior Ss was luly 

gl nto the machine shop. It was 

suggested from tl fhee that strips (the 

sal heing malleable iron) should bh 

cast sufficiently long to cut up into eigh 
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or ten tip pieces, arranged end to end 


fhe suggestion, however, presented sev- 
eral difficulties, not the least of which was 
he extreme awkwardness of holding, also 


and 


T 


the number of conse 


cuently tools, fixtures, 


operations, 
etc., required. In 
addition, under attendant conditions these 
tools would necessarily have been expe! 

sive to construct 


MAKING Four AT ONCE 


\fter due consideration I decided that 
by taking advantage of the radius at 4 
Fig. 1, | four of t 


pieces in 


could arrange 


finished such a manner as to 
sections of a circle, of which these 
Chis left just 


margin them . for 


form 


were arcs arrangement 


sufficient between 
cutting through, as shown by the dotted 
lines in Fig. 2. Moreover, the resulting 
piece being square outside and circular 
lent to holding 


side, itself very readily 


Sa 


>» 





CYLINDER SPINE-APPLYING FLOOR 


while being machined, and brought the 


cost of the cutter and fixture work down 
to about of what would have 
been required to work the strip castings 
of ob 


40 per cent 


There was also every possibility 
taining a good finish, which seemed very 
remote under the conditions first sug- 
geste 1 
He Toots Usep 

Commencing with the cored hole 
a roughing, and afterward a finishing 
reamer give a nice bore of a uniform 


this being absolutely necessary as a 


$1ze, 
foundation for subsequent operations. A 
facing cutter with pilot to fit the hole next 
the two ends, being stopped 


trimmed up 


to correct gage for length 


[he 


up im 


four remaining sides were squared 


machine with three 


These 


shown in 


the mulling 
arranged 
The 
bored and faced casting was slipped on 

the index head, 
locked up with a nut and collar, this col- 


having 


straddle cutters were 


upon mulling as Fig. 3 


to the arbor in inclined 


lat a small featherway which en- 
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gages the peg at B to prevent movement 
when the nut is locked up, Fig. 3. The 
slide. running parallel with the. spindk 
iXISs, Was stopped between two suitabl 


points and the work was fed into the spa 


ing between the cutters. A good plan to ob 
tain i. definite gage between cutters so 
nged is to make up screwed collars 


hown in Fig. 4, with three or four holes 


d for pin adjustment; the troubl 
yith a solid collar usually experience: 
tter regrinding or reversing the cutting 

s will disappear altogether Locating 
e work for this squaring operation is 
vy swiveling the flat spring C which is 


ight into position when pieces at 


pea 


on the arbor and afterward moved 


sip 
1} 


way for cutting. A quarter of a turn of 


the index plate gives alternate positior 


for teeding between cutters 
l] dovetailing came next Chis 
1! b noticed, is across OT Opposite tl 
hole \ vertical milling machine ben 
ible. it was decided upon as being 
st convenient to use for this oper 
Fig. 5 shows the simple, but 
means of holding; D is an arl 
ving three slits and expanded by tl 
cene pin The cutter was made of suc! 
S1 that one cut only was needed 
is the flat spring to which pieces aut: 


accommodate themselves wl 


the 


1 latically 


xed as in previous operation 


SEPARATING THE PIeceEs 

he cutting apart of the four tips fol 
ved next. This was accomplished with 
the th 


ig. 3. Under similar conditions to 


again on arbor in 


placed 
head, | 


the squaring operation, but with tw 


aws equal to the width of the spaces in 
dicated by dotted lines at E and F, Fig. 1 


holding, indexing and stopping were iden 
tical Chere was at the outset a doubt 
s to whether the pieces would remain in 
position upon the arbor after being se\ 


ered by saws, which of course happens 


when one has made the first two cuts; 
there was, however, in practice no diff 
culty experienced in this respect, provid 
ing that all faces were kept clean and 
freed from cuttings after each removal 
The last operation was the radius in 


which the V is cut when sighting, shown 


at G. Fig. 1 The dovetail is made use 


of for holding in this case, Fig. 6 being 
The steel plate H 
dovetailed at the end to receive the tip 
into the hole J 
so that 
be 


htly for fear of distorting the tips. A 


tigi 


the machine fixture 


is cut through as shown, 


this being made large the expan 


sion screw need not screwed up too 


plain end-milling cutter run at a fairly 


kept 


last imstance 


and sharp was used in 


It be 
a plentiful supply of suds was 
the 


] 
sp ( 
peed 


may interesting to 


1 throughout, and finish was all 


hat could be desired 


399.302 short tons of lead were 
United States, 


than in 


rroduced in the being 


b 1 5000 tons ] 


1904 


ess 
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The Millionaire Apprentice 


By | \. STANLE’ 
Said old Solomon Brown, as he settled down 
For his noon-hour smoke in the shade 
“You can say that I'm dum but I've 
noticed, by gum 
Some curious shifts in tl trade 
Why, the shops to be nd in the country 


around 


Like everything else of the sort 


Are all being run by some gentleman's son 
Who hasn't learned what he ought 
The men on the spot seem a different lot 
*T least the fellows I run a s 
There's too many ibs and »> many du 
And too many species of boss 
And too many chaps wil ire looking for 
snaps, 
With their heads ires and stuff 
Are playing like boys with mechanical toys 
And throwing all kinds of fl 
Now, there was that slim McSw gan J 
rhe son of the millionaire 
I worked with old Mac sore forty vears back 
When things were more on the square 
But Mac stowed away about al f his pay 
While I spent mine as it came 
And now as you know he's the head of the 
show 
And I I'm out of the game 
Young Jim, by the way, as I started to say 
Thought he'd follow the old gent's line 
He'd tackle the shop, soon be at the top 
And there in his element shine 
When he entered the ice at his father’s big 
place, 
What a splurge a he headlines made 
\ WereaLtHy McSwi IGAN W KS IN HW! 
Mitt AGAIN 
LEARNING His Fatuer’s Trap 


But Jimmy was smart. and he didn't start 
At the pace that the Old Man kept 

lie didn’t contrive to awaken at five 
While the rest of the family slept 

And he didn't talk of a three-mile walk 
Nor think of the night trip back 

Times had changed in town since Solomon 

Brown 
Was a ‘prentice along with Mac 


“What time do you spose young Jimmy arose ? 


‘Twas eight or eight-thirty perhaps; 
Why, the rest of the shirks had got to the 
works 
Long before he had finished his naps 
And no walking for Jim, no trolleys for him 
No bucket of grub for his lunch 
‘There's no object,’ said he, ‘of a pull, as I 
see, 
If I've got to follow the bunch 
“In his runabout trim to work he would skim 
With Hawkins, his man, at his side; 
They'd pass in a blur with a honk and a 
whirr 
Great Scott! how those fellows would ride! 


} 


Poor Hawkins held hard but got cruelly 
jarred 
From the top of his head to his heels, 
While Jim stayed aboard by the grace of the 
Lord 
As he handled the levers and wheels 
“Now, the yard was supposed to be rigidly 
closed 
When the whistle had blown, of course, 
So James didn't wait till they opened th 
gate 
But carried the same by fo 
Now, he didn't worry because in his hurry 
He'd busted a section of fener 
For repairs that were done for MecSwilligan’s 
son 
Were considered a shop expense 





When this indolent pair got to wo I 
declare 
They appeared lfke a couple of larks 
Jim's elegant su and his valet to boot 
lbrew many sarcastic remarks 
And this ia nz voung dude swore is 
work st in rele 
Every it mechanical kink 
But he me \\ . a h a shop le not 
i ~ ‘ land pin 
And a la things we I Dp 
iis WW 
ii \ llawk x tI iii 
a Hlawk I ‘ nish this in 
on Hawkin polish this dri 
Ile wa key s with th wa 
ind tl 
And trot Xu | 
While hi \\V | i s ed n j 1\ 8 
list 
In working “ tl to] 
Say, Jim wa lelighted y being in l 
fo dri s B42 ips 
Just g n xture, and, Hawkin i 
I xT 
ay ts ! | strap 
Now i dit when a@ man went 
\ oket ks were debarred, 
ut Hawkins i he whol . - 
It ~ x MeSw ns card 
Wi l 1 the to is 
d 
Mics g kel n s chal 
\ spe i | tered, padded and bolstered, 
tomtorta ‘ nitait 
When Hawkir brought the tools on 
tray 
And piled istings nea ry 
M Jam \ a st Ww he smoke f i 
his ‘ 
And ta wit! i sigh 
rhus Jimmy t p made his way through 
t! shoy 
In a isure 1 style 
W hethe inning tl n ‘ the lathe, or the 
driller 
Or playing witl mime file 
He spent little muscle, and never would 
hustle 
But always was 1ising a fuss, 
rill every machinist, the best and the 
meanest 
Just hated the sight of the cuss 
Oh, yes, I wi grant, he’s now boss of the 
plant 
A Captain of Industry too; 
And you'll hear the remark, from those in 
the dark 
rhat Jimmy McSwilligan grew 
From a three-dollar boy in his father's 
employ 
rill he stood on the summit of fame, 
That a couple of years ‘midst the belts and 
the gears 
Taught him all that there was to the game 
Senator Kuttre lge has reported to t 
Senate a joint reso m passed by th 
legislative issembly tf South Dakota 
petitioning Cong » remove all restri 
1 
ns wh \ tend to prevent the d 
nest nanuf ire of denatured alcoho 
» De sed x vely lor mec han cal pu 
, , ; 
p fuel ghts \ similar petition 
“\ p | = if (y nb el 
i H 4 a) reso 
. | 
+} ] 7 
ng ines emanating from the 
leg ture of North Dakota; and also urg 
ng t legislation be passed which will 
) } t WwW 1a l 
| i! ed al ) 
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The Fly-wheel Hazard 


[here are several reasons for the fact 


that fly-wheels are more dangerous things 


t 


than boilers; chief of which, perhaps, is 
the fact that they are not, in general 
looked upon as dangerous things, and 
hence less care is given to their design 


than to the design of boilers. Fly-wheel 
joints have not been made the subject of 
careful study to the that boiler 
joints have been, many fly-wheel joints 
scarcely designed at all, in any true 
sense of the word. Of course, that may 
also be said of many boiler joints; but, 
on the other hand, there are many well 
worked out tables of boiler joints which 
in average cases may be safely used by 
those who are incapable or unwilling to 
design each joint by an application of first 
principles, while such tables do not exist 
for fly-wheel joints, if indeed their calcu- 


extent 


being 


lation is a possibility. 

Added to these considerations is 
further one that, until. comparatively re- 
cently, there was a general misunder- 
standing regarding the strains in fly-whee! 
rims. Not very long ago it was univer- 
sal, as it is still very common, to regard 
the forces acting in fly-wheel rims as the 
same as those in boilers, resulting in sim- 
ple tensile strains upon the rim and the 
link or bolt of the joint. The fact that, 
when the joint is placed midway between 
the arms, as is customary, the parts of 
the rim lying between the joint and the 
nearest arms act as cantilevers and pro- 
duce a bending as well as a tensile strain 
upon the joining pieces, was, so far as we 
know, first recognized in actual design by 
E. D. Leavitt, who, a good many years 
ago designed a fly-wheel for the Calumet 
& Hecla Mining Company in which ten- 
sion rods were carried from the joints to 
the hub of the wheel. The conception of 
this action is not yet a general one; but 
the experiments of Professor Benjamin 
have shown beyond any doubt that joints 
of this class fail by reason of this action, 
and that the leading strain upon the join- 
ing pieces of a joint placed midway be- 
tween the arms is this bending strain, and 
tensile strain, as is too frequently 
considered. It is this action which gives 
the very low efficiency of 25 per cent. 
which goes with the common lug and bolt 


the 


not the 


joint. 

To these considerations must be added 
the fact that strains upon fly-wheel joints 
may be far more readily and far more 
rapidly increased beyond the normal work- 
ing load than in the case of boilers. In 
the of the case, the increase of 
pressure in a boiler is gradual, with 
plenty of opportunity for discovery be- 
fore it reaches the danger point, whereas 
the strain upon a fly-wheel increases with 
great abruptness and with very little op- 
rortunity for preventive measures. The 
strain upon a boiler shell increases di- 
rectly with the pressure, while the strain 


nature 
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on a fly-wheel rim increases with the 
square of the speed. It is scarcely to be 
conceived that the working load on a 
boiler shell should be multiplied by four 
without being discovered, whereas that is 
the result upon a wheel rim of doubling 
its speed; and when from any cause the 
governor of an engine loses control and 
the engine begins to race, it does not take 
long for the speed to be doubled. 

A given factor of safety as applied to a 
boiler means an equal factor of security, 
while that is far from being the case with 

fly-wheel. The factor of security for a 
fiy-wheel should be figured from the 
standpoint of speed rather than from that 
of strain, and a factor of safety of four as 
regards strain is only a factor of security 
of two as regards speed. This is a con- 
sideration which everybody understands, 
but, on the other hand, very few give it 
due consideration. 





Growth of the Machine Tool 
Industry 


Bulletin 67, just published by the Bureau 
of the Census, presents statistics relating 
to the manufacture of machine tools, there 
classified as metal-working machinery, in 
the United States in 1905. 

The total value of metal-working ma- 
chinery manufactured in 1905 was $32,408.- 
766. Despite the fact that this industry 
had only partially recovered from the gen- 
eral industrial depression in 1903, the cen 
sus shows an increase of $7,670,862, or 31 
per cent., in the value of metal-working 
machinery manufactured in 1905 as com- 
pared with 1900. An increase varying 
from 8.4 per cent. for New Jersey to 87.3 
per cent. for New York is shown for all 
the leading States except Pennsylvania, 
for which a decrease of 9.6 per cent. was 
reported, The greatest absolute increase 
in value of products is shown for Massa- 
chusetts. 

Almost nine-tenths of the total value of 
products of the metal-working machinery 
industry was reported for eight States 
lying east of the Mississippi and north of 
the Ohio river and Mason and Dixon’s 
line. Ohio is by far the leading State in 
this industry, reporting over 25 per cent. 
of the total value of products, or more 
than New York, New Jersey, and Pennsy!l- 
vania combined. Cincinnati and Cleve- 
land, which ranked first and second, re- 
spectively, among the cities of the country, 
reported nearly three-fourths of the total 
quantity of such machinery produced in 
this State, and about one-fifth of the total 
for the United States. Massachusetts 
ranked second among the States, and Con- 
necticut and New York were, respective'y. 
third and fourth. 

The depression which ensued in 1903, 
especially in the iron and steel industry, 
affected the foreign trade in metal-work- 
ing machinery to a very marked extent. 
The exports decreased from $7,193,390 in 
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1000 ¢ 32.826 II yO? wl ] 
ports increas slight]; \t f 
he census, however, th lustry was 
ginning to recovet n the dey s 
ind a larg crease exports was 
| h S were ] princip iss I 
vorking machinery manufactured in both 
1900 and 1905, their value forming 18.3 per 
I the t t ] t tn eT ce€ he \ 
isiderable decrease is ti t tl 
juantity and value of lathes 
nost of this sé eing f g 
+h 
Altl g um lling 
nes factured in 1905 was sligl 
Ss n in 1900, value was sider 
y great [he reverse is true {fb Ting 
nd drilling machines, which were of 
10st equal importance with milling ma 
} nes in the \ ] = +) pt ] + 
New York reported more tha 
the total val f stamping, flanging 
1 forming machines manufactured. 1 
total value of this iss of machines in 
‘reased almost 100 per nt. between the 
two censuses [The most marked rease 


10wn for any class of metal-wcrking ma 


umatic hand machines, 


hinery was for pn 


the manufacture of which was of little im- 


portance in 1900, but was of such ext 
n 1905 as to be 


among the products of this industry. The 
| 


number of such machines manufactured 
nereased 12,546, or almost twofold, 
and th value, $1,588,782 rr over eleven 
f } 

\ slight decrease is shown in the pro- 
duction of planers, boring and turning 
mills, and slotters and shapers; while 


an increase in the production of 
and shearing machines, grinding 
machinery, bolt, nut, and 
and steam, 


eet ae 
polishing 
pipe-threading machines, 


power, and drop hammers 

\ large increase is shown for “all 
which is com- 
luplicate 
working The 
value of this class of products formed 28.1 


value for the 


other 


metal-working machinery,” 


posed largely of small tools and 


metal machines 


parts tor 


of the total indus- 


per cent 
‘ompared with I1 per cent 


gested in the bul 


try in 1905, as 


in 1900, but etin a 
prob 


bh! art r 4] me ee ic 
-onsiderable par i the increase 1s 


ibly due to the greater comprehensive 
ness of this class of products in 1905. 





Among the curious duties imposed 


the Australian Government is one on cat 
logs, which pay a duty of 3 pence per 
pound and, in consequence, tons of such 


italogs are destroyed every year by th 


authorities after the business men 


to whom tl have refused 
appear to be 


Australia, un 


1ey are directed 


the duty. It would 


useless to send catalogs to 


have 





irrangemnts previously been 
made insuring the payment of the duty, 
r unless the sender sends the money 
himself by international postal mone; 
order to the comptroller of customs at an 


ippropriate port 
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HARRY C. HOEFINGHOFI 


Harry Hoefinghoff S e of the most 
prominent young men engaged in the 
manufacture of machine tools in the coun- 
try. He was an important factor in the 


As- 
ation of 
Machine 


also a 


affairs of the Natior Metal Trades 
i the National 
Manufacturers and the National 
Tool} A ssociat 
member Manufacturers’ Cl 


ncinnati, and 


Builders’ n. He was 
of the 


the Business Men’s Club, of C 


ib and 


the Cincinnati 


ose prop- 
as a 


one of the promoters of 
Factory Colony Company, on wh 
sickford factory, as 


number of other large manufact 


erty the well 
ring con- 
cerns 

Mr. Hoefinghoff was considered one of 
the most promising young business men of 
He was quick in perception, 
judgment and persistent in 


in that city are to be erected 


Cincinnati 


accurate in 


, f manner may 
e s t f his most pro 
nounce winning for him 
Poy ! 1 unu s y wide circle 
f i 1 fellow towns 
; wife and 
. oe hildy 


| . 

I ( 4 

| S. Nav 
5 QO7 re i 

iny \ H \ ( rt ft 

ety f ¢ d 
president in 1885-87 and pr t f 
term ISOQI-9O How oT 
professi nlity, | free « ti to 
uch high office " I tin ial 
to his wort 1 man, and eed, the 
highest tribute of the pers regard in 
whi 1 ne is ( ) 1 1¢ \ ni bers 

Hew born in Boston, D nber 26 
1828, and received his education in the 
public schools of that city As hi du 
cational period was before the day of 
technical schor he f wed the sual 


course ot 
gineering and served a regular appren 
ticeship in the machine shop. At its close, 
In SSI, he entered the navy as 


sistant engineer, attaining, by competitive 


examination, the highe place in the class 
of fourteen 

His 
him an 
the Mexican 
Civil War 
all the 
chief engineer \ 


late to 
for participation in 
ind the 
had pa 


entrance was just too give 
opportunity 


War, 


broke out he 


by the time 


ssed through 


junior grades and had become a 


portion of his service 


in junior grades was as assistant to the 
engineer-in-chief f the navy, Samuel 
Archbold, having charge of the experi 


work and 


Gevices coming befor 


mental 


interesting to note tha 
this duty he made a 


jector which came to this country 


During the Civil War he was in active 
service the wl t ind during the 
first 18 months is fleet engineer of the 
North Atlanti tat being attached to 
the fine old st t Minnesota He 
was on board this ship during the attacks 


if the “Merrimac” 
Hampton Roads on ie 
of March, 1862, when the 


‘ 
Was SUNK 


Sth and 
“Cumberland” 
ind 


Minnesota” also was attacked 


oth 
and the “Congress” burned, 
when the 

During the Civil War a number of ex 
cellent engines had been accumulated for 
f construc 


hulls which were in 


tion; but 


process oT 


with the close of the war all 


proofs prepared for the 
imerican Society of Me 


*From advance 
Proceedings of the 
chanical Engineers 
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worl topp | tter a tim 
boar ppomnted to recommend thx 
best osition oO engin which 
wert 1 inn thr 1 nav rds It 
wa this time that the compound 
engi coming into general use, and 
th rd irected to make a 
‘ seus 1 eneine with 
() 1 Admi ne \ nl 
t \" him w the 
inn ( H. Bake 
\1 ry | rt 
) ‘ ie 1 ntre Lure 
' nd er t] bane 
‘ ) i Nn nd the « 
mb f the engines whicl 
\ nd in npound engine 
| the imple engines were ) 
‘ lw tted to th Vai 
lal \larion Quinnebaug nd 
S | f these engines 
\\ Lista \ d wed a cost 
r short f not much over 
t p ft co per horse-powel hour 
| ss | Wiis member of what is 
kre th “tirst naval advisory 
| ypomted by Secretary Hunt to 
fori hip-l ding program for the 
ehit hmit to Congress 
Phe personnel of this advisory board was 
disti d in all its branches, and the 
worl did made possible our splendid 
fleet la is they detinitel\ decided, 
r protessional opposition, to 
abandon wooden hulls for those of iron 
nd d acted for general progress 
11 ‘ pect 
On retirement of Engineer-in-Chief 
Shock, the qualifications of Admiral Lot 
ing we! » well recognized that the ap- 
pointment as his cecessor came to him 


entire sought. This was in 1884, dur 
ing the administration of President Ar- 
thut fhe change of policy which fol 


lowed, the purchase of plans abroad and 


other events convinced Loring that he did 
Secretary Whitney's confidence 


not have 


and that for the sake of his corps, he had 


better give up his office as engineer-in 
chief. Accordingly, in 1887, he tendered 
his resignation 


After the bureau of steam en 
gineering he 
the 
at the New 


board, 


leaving 
was made senior member of 
experimental board of naval officers 
York 


his 


navy vard, which 


under direction, conducted 


valuable 


many exceedingly experiments 
Among the most important were the 
competitive tests in 188 of water-tube 


boilers to determine the type that should 


be used on the coast vessel “Monterey ;” 


be-well here to call attention 
that this 


where a 


and it may 
to the the 
had 


run continuously for 24 hours when burn 


tact was first case 


on record boiler ever been 


ing more than 50 pounds of coal per hour 
per square foot of grate 
Another 


periments 


very important series of ex 


Admiral 


the boilers of the torpedo- 


conducted by Loring 


were those on 
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boat “Cushing,” to determine the*economy 
of evaporation with different air pres 

and rates of combustion These 
experiments have proven of the greatest 


torm a very valuable collec 


data \ 
schemed out to 


number of 


gineering 


devices had to be 





cievel 

rt these tests, and the whole suc 
cess W great credit to Admiral Lor 

i Y | iL mit 1) ! 

IN90 laced ( ed 
] ) 3 vavs |< nan of 
s NIVSIC l lid not g 

) ) was 10 1 time 

1c United States 

l Br Nail ms imship Comp 
1) g \ with Spa le was 

illed d assigned 

) e work in New York 
( 

\d y Was ! rT gre 
ers i $s | most of his 
I Is ‘ ) sic I Ss haractet 
\ np in They admired 
| | 








ADMIRAL CHARLES HARDING LORING 
the able engineer, but they loved the man. 
Although a man of great dignity, this 


only repressed undue familiarity, and he 
His keen 
of humor and remarkable skill as a 
decided addition 
It was remarked by a 


was a delightful companion 
senis¢ 
him a 


raconteur made 


to any 
b 


company. 
rother officer, himself remarkable for his 
abilities as an entertainer, that Loring was 
tl the He 


the best “diner out” in 
od speaker, doing 


navy 
wrote well, and was a a 


these with the dignity and elegance which 


were a part of his nature 

He was president of the Engineers’ 
Club for two vears, thus receiving the 
highest social honor which engineers can 
confer His incumbency of the presi- 


dency of out 
} 


wn society has already 


een ment He was a vice-president 
f Naval Architects and 


Engineers from its 


f the Society 
Marine 


] 
until 


organization 


hy! 


and while his health per- 


mitted was very active in its council and 


general m The Army and Navy 


etings 


Club, of New York, owed much to his ac- 
tive interest, as he had filled most of the 
fices and was for a number of vears its 
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He was also a member of the 
Army of 


Obituary 
We . er, © ho fr 


James W 1869 to 


1898 was master mechanic of the Lehigh 
Valley Railroad shops, at Sayre, Penn., 
d l i that plac February 13 Mr. 
Weay was a veteran of the (¢ 1 War, 
ind 1 he past nine 5 id been pos 
l Say r¢ 
Personal 

R. FE. Hallman, recently with the Bar- 

rett Manufacturing Company as a me- 


chanical draftsman, has taken a_ position 


with the Consolidated Engineering Con 
pany on steam specialties and vacuum 
heating system 

Pr. S. Peck, who has about 15 vears’ ex- 
perience as foreman and_ superintendent 


of various machine shops, 


has taken a po 
the 


sition as machine-shop foreman at 
Studebaker Brothers Manufacturing Com 
pany, South Bend, Indiana 


H. D 


designing department and 


MacDonald, chief draftsman tool 
assistant mas 
ter mechanic of 


the J. J. Case Threshing 
Machine C I 


Racine, Wis., has a 


ompany, 


cepted 1 position w th th 1 rnational 
Harves Company, o mooie Col 
struction H« issumes his new duties 


May I, 1907 


Dr. W. H. Tolman, director of the 
American Institute of Postal Service, 287 
Fourth avenue, this city, has been ap- 


General of the 
the International 
Book and Paper Exposition, to be held in 
Paris, from July to November of the pres 


pointed Commissioner 


American Section of 


ent year. All inquiries regarding the ex- 


position should be sent to him 
In spite of the growth of the export 
the ot 


less than of those 


trade in automobiles, gross value 
machines exported ts 
imported, the figures standing $4,409,000 
and $5,000,000, respectively 


So far steam turbines of the Parsons 
type have been manufactured to give a 
total of horse-power. Of this 
200,000 horse-power came from American 
builders, and 350,000 horse-power from 
the original Parsons works in England 


870,000 


Machinery 





The steel, fireproof passenger car is 
slowly but surely extending its field of 
operations. Forty of them have recently 
been built for the subway and elevated 
line in Philadelphia. They are superior to 
those of the New York subway in having 
side doors in the middle of the body, as 
well as vestibule doors at the ends. The 
doors opened and closed by com 
The cars are 49 ft. 7% in 


long over the platforms and will seat 52 


are 


pressed air 


pers ms 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 


THE LATEST INFORMATION 


it is intended and upon swing 





Slotting Attachment for the Drill “ork for which | ) 
the cut. Fig. 2 shows the jet which throws’ inches in the gap, 
Press the abrasive against the file. Fig. 3 shows The carriage is extended for turning 


file, and Fig. 4 a file the full swing of the lathe and is sup- 


























—_— the tooth of a new 
[his attachment is designed for cutting which has the points of the teeth dulled ported at its outer end by an angle brack- 
square and rectangular openings, and may yy ys [he dotted lines in Fig. 4 show et with an adjustable gib on the lower 
be applied to the drill press by slipping bed 
the taper shank into the spindle, and bolt 
ing to the table the vertical slotted b:acket P 
whicl prevents the body of the device \ 
from turning when the machine is started \ + 
[he cutting tool is pivoted on a shank J Bas | Wier 
oo. 
projecting below the body, and is given — — 
an oscillating motion by the slotted arm ive SS ims Toes 
| j > . = Wx 
< | ¢ Vig 
{ Pi tS A. 
17 S/, yf 
p- “4 A 6 
} jf Yi) /. | 
Y -/ ‘ 
PEAS) KY 
eel | £ 
a 3 | 
i 
| | 
| | 
| 
| 
FIG. 4 
FIG. I. SECTION THROUGH FILE SHARPENER NOZZLE AND ENLARGED FILE TEETH 
where the abrasive cuts away the steel I:xtras such as taper attachment, fol- 
and leaves a sharp cutting edge lower rest, turrets for carriage or V's, 
[hese machines are made by the Ameri- friction head, triple geared direct to face 
can bile Sharpener Company, 296 Broad- plate, are furnished if desired. 
way, New York The front bearing of spindle is 4 inches 
diameter by 636 inches long. The spindle 
An Extension-gap Lathe has a 21/16-inch hole through it; weight 
‘f lathe with 8-foot bed, 6600 pounds 
[he illustration shows an extension-gap This lathe is made by Fay & Scott, Dex- 
lath with motor drive The lathe ter, Maine 














LOTTING ATTACHMENT FOR DRILL PRESS 


ind crank disk, the latter being driven, as 
d, by bevel gearing. The teeth on 
the round head of the cutter operate on 
the work as the tool rocks back and forth 


center; the cutter is of course 


oscillated rapidly under a light feed. By 
setting the work in a fixture which may 
b fed across the drill press t ible, a slot 


ot anv desired length can be cut The at 
tachment 1s made by J. M. Smith, 568 St 
Marks avenue, Brooklyn, N. \ 


A File-sharpening Machine 





lig. 1 shows a sectional view of a ma 


chine tor re-sharpening dull files by a 
blast of steam and air carrying an abra 
f 


Sive With this machine files can be re 











sharpened for about Io per cent. of the 





original cost. The number of times a file 
can be re-sharpened depends upon the AN EXTENSION-GAP LATHE 
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New Publications 


A Stupy 1n Grapuirte, by W. F. M. Goss. 
46 6xg-inch pages, with 25 illustra- 
tions. The Joseph Dixon Crucible 
Company, Jersey City. Price, 25¢c. 

This pamphlet is a record of various 

tests made by Professor Goss to determine 
the value of graphite as a lubricant. It 
includes a description of the testing ma- 
chine used, and gives the results of 
tests of graphite used in various ways— 
dry, mixed with oil and with water, and 
combined mechanically with the brass of 
a journal box. The growing appreciation 
of the value of graphite, not only in emer- 
gencies but as a lubricant for continuous 
service, gives a good deal of value to this 
re-publication of Professor Goss’s experi- 
ments. 


THE PriNcIPLES OF MECHANISM. By Her- 
bert A. Garratt 
with 162 illustrations; Edward Ar- 
nold, London: Longmans, Green & 
Co., New York 


This short treatise discusses both the 


166 5x7-inch pages, 


kinematics and the dynamics of machines 
The first part takes up, under proper 
classification, mechanisms for transmit- 
ting and changing motions, pointing out 
in each case the method of obtaining the 
velocity ratio between the driving and the 
driven point, together with other subjects 
belonging with the study of mechanism 
The second part includes a chapter on 
general principles, and then takes up in 
separate chapters the dynamics of the 
steam engine and of water motors 
Tue Design or Steet Mitt BuILpinecs. 
Second edition. By Milo S. Ketch- 


m 464 6xg-inch pages, with 189 
illustrations and many illustrated 
problems The Engineering News 
Publishing Company, New York. 
Price, $4 


This is an altogether admirable treatise 
and, moreover, one for which there is 
real need. While, as is to be expected, it 
discusses the strength of framed struc- 
tures both graphically and analytically, it 
does much more than this, going fully 
into minor details of design, and contain- 
ing numerous tables and diagrams which 
are new and extremely useful. No en- 
gineer or architect engaged in the design 
' 


of mil] buildings can afford to be withont 


it 


it, and the manufacturer wh 


who is not a 
full of infor- 


civil engineer will find it 

mation that he needs 

An INrtrRopUCTION To EccENTRIC SPIRAL 
Turninc. By N. C. Robertson. 48 
5'%x9-inch pages, with 38 text cuts 
and 12 full-page plates. E. & F. N 
Spon, London; Spon & Chamberlain, 
New York. Price, $2. 

This book is intended for the large and 
honorable body of amateur mechani-s 
which flourishes in England in a manner 
which we wish might be reproduced here. 
The book relates to one class of orna- 
mental lathe work which it shows how *» 
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produce by the proper setting and man- 
ipulation of the chucks with which Eng- 
lish amateur lathes are provided. The 
half-tone plates are reproduced from pho- 
tographs of work executed in this man 
ner, and that such forms can be pro 
duced on a lathe will come as a great 
surprise to most mechanics, no matter 
how experienced and skilful they may be 
in commercial work 
SeELF-PROPELLED VEHICLES, by James E 
Homans; 582 pages; 5%4x8™% inches; 
399 illustrations. Theo. Audel & Co., 
New York. Price, $2. 
The fact that this book has reached a 
sixth edition indicates that it has met a 
demand for information along this lin: 


a | 
i 


that is not covered by any other pub 


ICA 
} + 


ion. In view of the fact that the gaso 


lene motor has become the favorite driv 
. 


ing power for vehicles of this kind, the 


author naturally devotes the most space to 
this kind of machine, showing how th 
motors are built, and how they are con 
nected to the vehicle itself; and gives a 


large amount of information in regard to 


the handling and repairing of the various; 
parts that are likely to go wrong. The 
electric and steam machines also receiv 

attention, as well as the motor cycl 

which is becoming popular in many sec 
tions, The book is very fully illustrated, 
and the index is complete enough so that 


there should be no difficulty in finding any 
particular bit of information without de- 
lay, 
EXPERIENCES SUR LE TRAVAIL DES MA 
CHINES-OUTILS POUR LES METAUX, by 
C. Codron, engineer, professor at In 
stitut Industriel du Nord. Second 
part. 552 pages, 834x1034 inches; 
1027 illustrations. H. Dunod and E. 
Pluat, éditeurs. Paris. 
francs 


This bulky volume is the second part 


Price, 25 


of a work of which we reviewed the first 
part (treating on grinding, shearing and 
punching) at page 422, Vol. 26 (1903). 

his new part is devoted entirely to drill- 
ing and boring. At the beginning the ele- 
ments of the action of drills are dis- 
cussed, and the effect of various shapes 
of drills and boring tools is developed in 
minute detail, with the aid of many draw- 
ings and some mathematics. Sketches of 
chips from various metals are given by 
the score, with a discussion of the indi 
cations which they afford of the charac- 
ter of the metal and the condition of the 
tool. The force and power required for 
drilling under various conditions are sub- 
jected to a deep theoretical analysis with 
the aid of plenty of force diagrams, al- 
gebra, trigonometry and calculus, and the 
results for many different metals are 
brought into tabular form. This part of 
the subject is further developed by a sec- 
tion on the testing of drills and drilling 
machines, giving methods, and reports of 
many tests, and abounding in plotted 
curves for various pressures, speeds, etc. 
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A work of such magnitude is useful 
chiefly for reference, but the lack of an 
alphabetical index is quite an impedimeint 
to its use in this manner, Perhaps it 1s 
the intention to prepare such an index 
when the whole work is completed; how- 
ever, if other machines or processes, such 
as the lathe or milling machine, for in- 
stance, are to receive a treatment propor- 
tional to their importance on the same 
scale as have drilling and boring, we 
think it is certainly worth while to pre- 
pare a separate index for each part. There 


is a table of contents covering one page 


PracticAL SHop Work, by Carl S. Dow, 
editor-in-chief 1352 pages; 7xI0 
inches. The Historical Publishing 
Company, Philadelphia; two vol 


- 
mes; SIO 


It is difficult to give a satisfactory idea 


»f a publication of this kind without go- 
ng into greater details than is possible in 
the cas It is practically a compilation of 
1 large amount f instructive material 
which has been published from time to 
LIT Va s t hn i] pel vd il is 
" 1s books, by issocia litors 
ind I t t sw k [hes ire 
Osear F. Perrigo, Edward R. Markham, 


Walter S. Leland, Henry M. Lane, Joha 


Many of the illustrations will be fa- 
miliar to regular readers of this and other 
periodicals, as well as ot some of the 
later books on mechanical lines, such as 
the “American Steel Worker,” by Mark- 
ham; “Shop Construction,” by P go; 
“Turning and Boring Tapers,” by Colvin, 
and numb yf others This adds t> 
rather detracts from its valu » the 
nechat is it is practically impossible to 
\ T ym vile Ss l i bo Kk without 
naking us f simila yurces of for 

n, and é ng of such a vast 
im f \ itt would b pra il 
y th ) xcept at ) 
nous expenditure of time id | 

It is | ti s to the advisability of 
nd gy to give a complet yu rf 
inst! hop work mecha al 
dr iW +e ] lel h née 1 v d iia 
tomobi] yn tio h a work 
this, as tl ns ) } t ie? 
for special r .long particul ! 

Th i n n l] trat s 
throug th volumes, most ot m 
being 1 tline with a fair sprinkling of 
pag f-tones illustrating vario na 
I s. Probably any mec! in 
Y 9 t many pract i ) t Irom 
these tw imes, but much of it is sure 
to be « rv to th nachinist who 
has Ww yrke | many years if his tr ide 
Each sect followed by questions per 
taining to it, after the manner oft rre 
sp lence-school instructior 





From a stage coach type used in Limou- 
sin, a former province of middle France, 
automobile body. 


comes the “Limousine’ 
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: ole located in the rear wall of the box. square, can be of any desired brand of 
Box Tools for Small Taper Pins hole located in he rear wall of the box q ” ( ke O \ es 
[he spring AK is compressed, and pushes _ steel, and is held in place by the two set 
and Handles against the stud J and the screw cap H, screws in the top of the slide B. Slide B 
which is screwed into the outer end of the also has a stop pin J, which is located in 








By TAPERS hole in the rear wall of the box A the under side of the slide near the outer 
The cutting tool FE, which is 3/16 inch end, and which extends down int in 
The accompanying sketches show a box ; 
forming tool, designed by the foreman of \ Beee es eee 
i itt 
uur screw department, to turn taper pins  ._ i a 
nd irrecular sh 1ecrec c } s sh ; : 
and irregular shaped pieces, such a own ‘ A Feed Stock 
ful e at Fig. 12 [he tool is used in Fig. 1 Fig. 15 Form Shoulder 
: ; . c on Handle & Cut-off 
inv Brown & Sharpe machine No. oo t y, for Pins 
¢ > stor tic 4 
N 2 iutomati i Turret 4 
| rreatest trouble in making taper pins / Fig. eg 
i Lt t i lil I li’ t} i pi ; \~ 
» get them all alike, and a nice, smooth \ s 
raight side, or uniform taper. What . 
= 
pi d to be the great fault with all the . 
vh mey ere ie 
i¢ \ 1 were T ad, Was leven - 
ind a ellied” o1 x side, as well 
é iriations in the diameters of the 
p \fter these faults were all found 
and were carefully noted, a tool 
vy uight that had non f them. As { 
‘ , A Ch ince 
none uld be foun nn the market, one 
was designed and built, with the result 
lat it has been in use nearly two years ‘ 
ind has given entire satisfaction for turn 
ig pins from the smallest up to 5/16 inch ™ 
, it the large end \ / i 
P \ / i 
How iris Map 7 » F/ ‘i 
. . ; “ 
Fig I shows tour W f the tool as ~~ A, 
6 . , . a“ ‘ 
embled with the cutter in position. A is ilies oi 
. , , ~~ _ 
the box or body; B is the cutting-tool car- a 
riage or cross slide, which works across 
the box, and has a stud in the outer end ‘ ; 
G, which moves along the slide or station- . 
ary cam held in the tool-post of the ma ’ a Be 
chine, Slide B also has a stud J, which is 
rewed into the inner end and enters a GS. 13, 14, 15. CAMS FOR TAPER PINS AND HANDLES 
elongated hole, the length of which limits 


the travel of the slide across the box. The 
shank of the box is made 5% inch diameter 
by 214 inches long, and has a 5/16-inch 


Spring Chamber “Co interbore, 
Spring, .040° Music Wire dug Turns, 


























open; \" Long,"’;,, Outside, Top View “ - = | FT 7 
: | 
\ 
| BF an J 
_ ; ' 
A y> ~~ : 
tS ei — 
- K j me 
H\U--+4 ' Left Side rAPER PINS AND HANDLES, FULL SIZ 
= 
Front hole drilled clear through to allow the 
FIG.1 making of extra long pins 
FIG, 2 — 
FIG.9 — FIG.S GUIDING THE WorRK 
, 
alee : : 
} MY . 7 F — ; ; The front or working end ft the 
aa | ee 1) K (( O1 = ttf yy H !} ’ . 17 
| "x 447 " ed ox contains a 5/16-inch hole drilled 
| FIG. 4 % x 36 T! in line with the hole through the cen 
44 Tay D | ‘| ter of the shank, and a set screw lo- 
FIG , ‘ated in the upper edge to hold bushings, 
3.5 FIG.6 IG, 1 . “ : : 
C PIG, ‘ iG. ( »f different-sized holes, in place, to serve 
©) —ic) © aa? | (©) F | - as guides in holding the stock central and 
‘¢°x 44 Th, ie "x 44 Th, =e steady while being formed. These bush 


ngs are made with holes 0.0005 inch 
OLS FOR TAPER PINS f 


larger than the diameter of the stock being 
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used, which insures the work being held 
firmly while the tool is cutting 

The screw M clamps the plate C in posi 
tion to hold the gib D and the slide B in 
position, the lost motion being taken up bv 
the gib screws L L \ flat 


be clamped in 


with 


the 


strip 


1 straight edge may 


tool-post, with the edge at any angle de- 


and in such a manner as to allow 


sired, 


the stud G 





’ work against the e 
ox is being moved forward by the tur 


ret As the spring A keeps the slide 3 


ut, the tool must travel toward the cen 
ter as it moves forward, thus starting the 


snd of the taper pins first 





pin 1s formed, the tool backs 
ff and the rear tool-post advances with 
he cutting-off tool, which also rounds the 
nds o iamfers the yrners | ins 
shown at lig. II area s that is used in 
pinning small hubs and shafts togethe 
id re made 1 the rat | t 1800 
ver IO nours with is ttl le as 
straight pins 
\IAKING SMALL Brass HANDLES 


[he two handles shown at Fig. 12 are 


t brass rod and are formed and cut off 
vy this box 1, the stud l 
formed by the rear tool in the t post 
he machine, tl front tool-post holding 


| 
| 
| 
| 





FIG. ITO. CAM OPERATING SLIDE B 


the pattern or flat cam which actuates 


the slide B See lig 160 The handles are 
ut off at the sharp end The straight 


piece shown at 


last end of the bar, and has at the upper 


the left of Fig. 12 is the 


end the stud formed ready to have the 
he handle. The 


box tool shape the cutting 
tool used for forming pieces like 


those 


shown at Fig. 12 should have enough 
clearance to allow the cutting to be don> 
by the extreme point of the tool The 


should 
formed so as to get the shape desired on 


the work 


cam and stud G also be carefully 


[he cams used in operating the turret 
and cutting-off tool for making the taper 
pins are shown at Figs. 13, 14 and 15 
Fig. 13 is the cam for feeding the stock 
Fig. 14 is the cam for operating the tur 
‘ t; Fig. 15 is the cam for operating t!] 
é tool-pos 


(ne ‘ ' < scribers d 6 < ) 

1 informat regarding th | 
ced for fr } ving +} hours |} tt 

+? | 7 
‘ nz saw wh I Y n s ew 
d ve 3] ¢ f sr he idle ss screws 
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Help Wanted—Help Given 
By Ecypt 


I read your “Help Wanted” editorial at 
and think it 
AMERICAN MACHINIST to 
say the titie should have “Help 


Wanted and Given.” 


Help given does in no way 


page 260 with great interest 
only fair to the 


been 


refer to the 


monetary side of the affair, for, as 1 view 
it, that is only incidental to the true gain 
that one gets from writing for such a 
paper. 

The easiest way to find how little you 
now about particul subject or thing 
s to endeavor writ bout it Un 
ualifiedly, | believe this to be true. How 
many ol s have started to describe some 
ttle thing ! to discover that at som 


ist do a littl 


point we m < 
fore we could go ahead! 


investigating be 
In description of 


princip r fact W must get the succes 
+ +1 

ve steps in their prope quence and 

ue relation if re to be con 

vevet gically t readet r before 

thev w und right” t s when wi 

f ! ~ | \ that whethe 


1 chicken-coop or a 10,000 


rse-power! plant wie know more about if 


fter we have described it than we did be 

fore: our ideas are clearer, more logically, 
rmed his is no new principle; it is 
pplied in every scl and college today 
1d why is it not as applicable her 


But the greatest benefit derived is that 


interest stimulated by writing. If 


we get into the habit of describing things 


ibout the shop our interest grows, our 
knowledge broadens If our story about 

special chuck is published we inad 
vertently feel a pride in it, and want to 


llows are saying and 


ind our interest 


broadens. 


Someone's description of a milling fix 


ture may have helped you out of a hole; 
so vou want to give other readers any 
thing vou have “up your sleeve” in re 


turn And SO 


power « f secing 


you gradually obtain the 
things, not just looking at 
them 


When 


principles of operation; 


take in its 
they are lastingly 


thing you 


you Sée a 


brain and you can 
For 


a developer of seeing power commend me 


mpressed upon your 
use and apply them in similar places 
ve necessity for a description of an 
appliance or process after we have come 
in contact with it 

Mac’ 
said the 


2 


with him through a sec 


had,” 


as I was walking 


S the hest f remal we ever 
superintendent 
tion of his shop. I 


understood later, when I asked, “may I 


escribe that tapping fixture and drill 
ress attachment for the AMERICAN MA 
1INIST : The superintendent smiled 
You are t late,” he said, “Mac wrote 
hose things up long ago, and I believe he 

sor 1odollars out of t 1."" Mac and the 
iperintendent may | thought that the 
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money Was all Mac got out of his articles, 
but | 
he happened 


littl 


believe it was quite largely because 
started 
things which were published and so 


that he 


to get writing up 
interesf 
deve loped 


ever had.” 


gradually 


deve loped his 


wide-awake and into 


the “best f 


became 
reman we 


Every foreman, no matter how large or 


small his shop, has done something that 


is worth telling about. How much better 


it would be for him if he would not 


stop 


at developing the idea but would write it 


up for publication and in so doing stamp 


its principles upon his mind and at the 
same time develop his receptive powers 
and become n the lert for someon 
else's ideas that he can apply to his owt 
work 

lf | f dent of a shop | 
M Id el re vy toren n to do tl 

nes by ffering a bonus for each ar 
ticle published, in proportion ft t 

nf 1 i } bli ] paid 

Wi ¢ nt p “Osborne.” “Dix 
and other contributors to the AMERICAN 
MACHINI] Tes with me that they 
broader minded, quicker to grasp ide 
ind bett« ble pply them, because of 
their writing nd tl nterest created by 
; r dei < 





agent, of 
office, 


Hiobbs, manufacturers’ 


has 


Clinton E 
Boston, Mass 
com US 12 Pearl 

The 
toit, 
factory 241 


removed to his new 
street 

Wheel 
located in 
Avenue 


Company, De 
their 


Corundum 
Mich are 
251 Calvary 


Stat 


now new 


The Wilmarth & Morman Company, Grand 
Rapids, Mich., report that shipments of their 
preduct during February exceeded, with one 
exception, that of any other month in the 


company’s history 


The Bullard Machine rool Company, 
Rridgeport, Conn., has appointed the Pacific 
fool and Supply Company, 546 Howard 
street, San Francisco, Cal., agents for their 
product in California 

The Yale & Towne Manufacturing Com 
pany has recently awarded to Frank B. Gil 
breth, New York, contracts for building ex 
tensions to their press shop and cabinet 
lock department at Stamford, Conn 

The Smith Countershaft Company, of Bos 
ton, Mass., manufacturers of the well known 


Smith one-belt reversing countershafts, report 


that they have received an order to equip the 
entire new plant of the Otis Elevator Com 
pany, at East Buffalo, with their counte 
shafts 

Chas. H fesly & Co., 15 South Clinton 
street, Chicago, Ill have been advised by 
the Department of State, Washington, D. C 
that they have been awarded medals on their 
exhibit of Besly dise grinders and Besly 
and polishing machines at the Leige Ex 


position 
Manufacturers 


Onelda, 


The Westeott Chuck Company, 


N. Y., will build an addition 

The Cleveland (Ohio) Electric Illuminating 
Company will erect an addition 

The American Wringer Company, Woon 
socket, R. I wi enlarge its plant. 
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The Federal Brass and Bronze Company, 
of New York, will erect a factory in Astoria, 
i. ©. 

McCann 
plans 


Penn., are 
ice-making 


srothers, Philadelphia, 


having prepared for an 


plant 


The city of Fremont, Neb., has voted $50,- 


0Q0 to build a new municipal water and light 
works 
The power plant of the Huntsville (Ala.) 


Railway, Light and Power Company will be 
doubled 

The Woven Steel Hose and Rubber Com- 
pany, Trenton, N. J., has purchased site for 
a new “lant 

The Crittenden Roofing and Manufactur 
ing Company, Minneapolis, Minn., will build 
a new plant 

The F. M. Shaffer Ice Company, Johns 


town, Venn., will erect a 


the 


$60,000 plant for 
manufacture of ice 


Plans are being prepared for a large ad 
dition to the plant of the Locomobile Com 
pany, Bridgeport, Conn 


The Winchester Repeating Arms Company, 
New Haven, Conn., filed application for 
the erection of buildings. 

The 
now 


has 
new 
Armor Steel 
operating a 


and Foundry Company, 
plant at Matthews, Ind., will 
a large plant in Joliet, II. 

The 
pany, 


erect 
Smith Steel 
Wis., will 


S25.000, 


George If 
Milwaukee, 
foundry to 


Com 
new 


Casting 
erect a 
about 


cost 


The Corn Products 


Refining Company are 
building an immense plant, consisting of 
forty odd buildings at Summit, Ill 

‘The shop of A. J. Machek, manufacturer of 
bench shears, fine tools and instruments, Mil 


waukee, Wis., was destroyed by fire 


Charles Sumner Cook, of Portland, Me., and 
others, will erect a power plant on the 
Androscoggin river, near Brunswick. 

The Barnett Drop Forge Company, East 
hampton, Mass., whose plant recently burned, 
will rebuild at once on a larger scale 

The Straub Machinery Company, Cin 


cinnati, Ohio, will 


foundry, at a 


erect a new factory, also 


cost of about $100,000 


Ground is being broken for 


the new 
$2,000,000 machine shops to be built for the 


Lackawanna Railroad in Scranton, Pa 

The Canadian General Electric Company 
has found it necessary to erect another ma 
chine shop at its plant in Peterboro, Ont. 

The Portland (Ore.) Railway, Light and 
Power Company, will build another plant 
with a capacity of 25,000 horse-power 

The International Harvester Company has 


Started the construction of a new $500,000 


furnace at its plant in South Chicago, III 


\ new addition is being built to the plant 
of the Abrasive Material Company, Phila 


delphia, Venn., to be used as a turning shop. 


The Missouri Lead and Zine Company, 
Joplin, Mo., will install new machinery and 
extend its power house, expending ‘about 
SV5.000 

The Stanley Works Company, of New 
Britain, Conn., will erect a large power house 


in Kent, 
its plant. 


from which it will derive power for 


rhe plant of the Wire and Telephone Com 
pany, Rome, N. Y,, 


SLVOO O00 It 


was destroy ed by 


will Loe 


fire 


Loss, rebuilt im- 


mediately. 

rhe Barlow Manufacturing Company, Hol- 
yoke, Mass., is planning to build a new fac- 
tory to manufacture nickel and brass display 
fixtures, ete. 


The Standard Malleable Iron Works, 
Muskegon, Mich., is building an addition to 
its plant. When completed, 100 more men 


will be employed. 
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Advertisements 





Rate 25 cents a line for each insertion 
{bout six words make a line. Vo ad 
vertisements abbreviated. Copy should be 
sent to reach us not later than Friday for 


Answers addressed 


the ensuing week’s issue. 
Applicants may 


to our care will be forwarded. 


specify names to which their replies are not 
to be forwarded, but replies will not be 
returned. If not forwarded, they will be 
destroyed without notice. No information 
given by us regarding any advertiser 
using bor number Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres 
pondents. Only bona fide advertisements in- 
serted under this heading. No advertising 
accepted from any agency, association or 


individual charging a fee for “registration,” 


or a commission on wages oT successful 
applicants for situations. 
Miscellaneous Wants 
Cox Computers, 75 Broad St., New York 


catalog free E. G. Smith Co., 


Pa. 


Caliper 
Columbia, 





Universal Test [Indicator circulars free 
H. A. Lowe, Lock Box 146, Cleveland, O 

Will buy or pay royalty for good patented 
machine or tool. tox 282, AMER. MaAcH 

Light fine machinery to order; models and 
electrical work specialty E. O. Chase, New 
ark, N 

Special machinery accurately built Screw 
machine and _  turret-lathe work solicited 
tobt. J. Emory & Co., Newark, N. J 

Manufacturers to take the manufacture of 
a compound simple engine on royalty basis 


We invite your investigation. Box 732, Am. M 
Special machinery and duplicate machine 
parts built to order: tools, jigs and experi 
mental work: complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. \ 


manufactur 
special tools, 


Arrange with us to do 


we build special machinery 


your 


ing; 

ete Lewis Blind Stitch Machine Company, 

502 North Commercial St., St. Louis, Mo 
Advice— Mechanical, both practical and 


I'll tell you 
Jos. V. Wood- 
Brooklyn, 


technical Tell me your needs 
the cost Results or no fee 
worth, M. E.. Arbuckle building, 
a. aap Os oS eS 

firm of machine-tool im 


A large English 


porters. having showrooms and _ offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AM} MACHINIST. 

Isane B. Owens, patent attorney, 100 Broad 
way. New York City, specialist in oil and gas 
engines, automobiles and automatic ma 
chinery Patent applications entrusted to me 
will receive careful, personal attention, and 


patents secured which will protect 
Successful draftsmen drawing #125 to $200 

monthly require thorough drafting room 

knowledge As chief draftsman of engineer 


ing firm I know exactly the quality and 
quantity of experience and practical training 
must have, and prepare you by mail, 
home instructions for above paying positions, 


vou 


which I furnish free anywhere Complete 
highest grade drawing outfit. with German 
silver set of tools, value $13.85, free Ad 
dress Chief Draftsman, Div. 4, Eng.’s Equip't 


Co., (Ine.), Chicago. 

We can build machinery for quick delivery 
A shop building machine tools wishes to take 
contracts for the construction of machinery 
or anything that can be produced in a foun 
dry and machine shop Send drawings and 
specifications and estimates will be made with 


guarantee of quick delivery We can refer to 
standard line of tools now on the market as 
to the quality of workmanship. Box 75, 


AMERICAN MACHINIST 


Wanted--A good superintendent capable of 
handling pattern shop, foundry and machine 
shop departments in a general jobbing, repair- 
ing and manufacturing shop located in a rap 
idly growing city of two hundred thousand in 
habitants, center of a big lumbering country 


in the West: one who could invest about 
$10,000 preferred, an excellent opening for 
the right man Full investigation demanded 
and given Address Box 692, AMER. Macu 


Situations Wanted 


Classification indicates present address of 


advertiser, nothing else. 


March 14, 1907. 


CONNECTICUT 
Designer, graduate of university, with six 


years’ practical shop and drawing room ex- 
perience in machine tools and jigs desires 
position preferably as assistant superinten- 


dent. Box AMERICAN MACHINIST. 


ILLINOIS 
Mechanical draftsman, with 6 years’ shop 
practice, 2 years’ technical education, 2 
vears’ drafting room experience, wants to 
change Address Box 746, AMER. MACH. 
MASSACILUSETTS 
A young man desires a position as a de- 
signer on jigs and tools; prefers cotton ma- 
chinery ; over 10 years’ shop experience ; con- 
siderable inventive ability: temperate. Ad 
dress Box 711, AMERICAN MACHINIST. 
NEW JERSEY 
Master mechanic, designer on special auto- 


matic machines, tools; competent organizer 
and superintendent; references. Box 738, 


AMERICAN MACHINIST. 
A factory man with all-around office ex- 
perience, costs, time keeper and general shop 


routine, desires to locate with a manufactur- 
ing concern. Box 741, AMER. MACHINIST. 

Salesman with established trade, ma- 
chinery, tools, specialties, ete.; 10 years on 
the road throughout Great Britain, invites 
correspondence with first-class firm desiring 
representation; at present employed in 
the United States. 30x 747, AMER. MACH. 

NEW YORK 


years’ general ex 
Box Am. M 
age 26, 3 


Box 740, 


Mechanical draftsman, 7 
perience, desires position. 
Mechanical engineer, graduate ; 
vears’ experience, desires change. 
AMERICAN MACHINIST. 
Experienced mechanical draftsman desires 
position in New York City or neighborhood. 
Box 709, AMERICAN MACHINIST. 
Draftsman, experienced designer on special 


o> 
ot, 


and general machinery New York or New 

Jersey preferred. Box 726, AMER. MACH. 
All-around factory office and cost man de- 

sires executive position with manufacturing 


concern: highest credentials. Box 739, Am. M. 

Position as works manager of foundry and 
machine shop, also purchasing of materials 
for same and cost reviser; fifteen years’ ex 





‘rience, highest references. Address Box 
26, AMERICAN MACHINIST 

Position as superintendent of machine 
shops; accurate, interchangeable commercia! 
work: married man with first-class refer- 
ence: character and ability open. Address 
tox GS9, AMERICAN MACHINIST. 

Works manager or superintendent; bus!- 
ness, technical and mechanical training; fa- 
miliar with manufacturing methods; several 
years’ experience as executive; location, un- 
important. tox 723, AMERICAN MACHINIST. 


Position as mamager of works; held similar 
position seven years; can improve and design 
machinery good mechanical, executive and 
business abilities; furnish best of references 
from concern where now employed. Box 374, 
AMERICAN MACHINIST 


Iron foundry superintendent or foreman is 
open to immediate engagement; loam, dry 
and green sand; capable of handling large 


force; well up in cupola practice, mixing by 
analysis, heavy and light machinery; tem- 
perate, economical ; first-class references. Ad- 
dress Box 719, AMERICAN MACHINIST. 


OHIO 


a man of a wide range 


Situation wanted by 
methods and 


of experience; resourceful in 
capable of securing the maximum of results 
from mechanical efforts as applied to man- 
ufacturing; initiative by disposition, but not 


averse to subordinate positions. Address 
> =. < AMERICAN MACHINIST. 
PENNSYLVANIA 
Mechanical engineer of ten years’ experi- 
ence on German railway, also one year as 


draftsman in steel car company, having some 
knowledge of civil engineering, desires posi- 
tion on southern railway. Box 5, Am. M. 

As assistant superintendent with firm man- 
ufacturing forgings, drop forgings, etc. Tech- 


nical graduate; (27): 6 years’ practical ex- 
perience: well posted modern cost keeping 
system, design of dies, tools, ete Plant, 
Chicago district preferred. Box 720, AM. M. 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 


CONNECTICUT 

operator on Jones & 
also one first-class all- 
The New Machine Co., 


Wanted—-First-class 
Lamson turret lathe; 
around machinist. 
Danbury, Conn. 











March 14, 1907. 


ILLINOIS 
Wanted—Several first-class vise and floor 
men accustomed to heavy machine tool work : 
steady employment and good wages. Box 
85, AMERICAN MACHINIST. 
Wanted—Working foreman to handle ten to 
twenty men on erecting heavy machine tools: 











AMERICAN MACHINIST 


NEW JERSEY 


Wanted—Salesmen to take new 
line: good seller; liberal commission. State 
experience, territory now working in, and 
lines carried. Address Box 367, Newark, N. J. 

Wanted—Tool, die and instrument makers 
accustomed to accurate, complicated work; 


tool as side 











4! 


tipple equipment, mine irs, ef Box 701, 
AMERICAN MACHINIST 

Wanted—-A foreman fo! a werey iron 
foundry employing about 120 men of all 
classes on work weighing up to 2's tons; 


no labor trouble of 


open shop and piece work 
Box 730, AM. M 


any description Address 











good wages for right party; married man steady work and good wages to thoroughly 
preferred. Box 684, AMERICAN MACHINIST. competent men; give references Address PENNSYLVANIA 
Representative wanted in New York City ox 438, AMERICAN MACHINIST Wanted — First-class jig and fixture makers 
Man to handle, on commission basis, sheet We are increasing our tool-making depart for fine, light work Demorest Manufactu: 
metal line; have already an established busi ment and solicit applications from toolmakers ing Co., Williamsport, Pa 
ness, but desire to increase it; can be handled and machinists who are experienced on fine : : , : " 
satisfactorily by live manufacturer's agent. and complicated werk. Apply to Victor Talk _ Wanted—First-class floor hands ané Utcore 
Address Box 717, AMERICAN MACHINIST. ing Machine Co., Camden, N. J for machine _™ _— — ure =Machine 
INDIANA We have increased our plant and desire pom Company a 
Wanted—Ten good lathe men; increasing floor and vise hands for day work and lathe Wanted—Capable diemakers to work on 
force; good wages; steady employment. hands for night work. Good pay and steady heavy drop-forge dies; steady work for the 
Western Motor Co.. Logansport, Ind. . work for 00d men. Address or apply at proper applicants Apply. giving wry 
MASSACHUSETTS ond Machine Tool Co., Plainfield, N. J. as well as wages expected. Box 705, Am. M. 
Wanted—Experienced draftsmen on _ tool NEW YORK _ Wanted —Mechanical superintendent fami! 
design, shop equipment, structural work, Pattern shop foreman, desires change; ex- [ar with high-speed engines and boilet —— 
valve design, and miscellaneous; also tracers. perienced on both large and small work; ref struction, as well as modern shop pra c2CO, 
Apply by letter to Walworth Mfg. Co., South erences, Box 733, AMERICAN MACHINIST Machine — ane a onee. “On 
Boston, Mass. Wanted—-Competent foreman to direct ma ploy — h- g *-4 . ; — 
Wanted—Assistant mechanical draftsman. chine tool work in shop building steam en- P ; 
one used to shop methods and gear cutting xines Address Box 734, AMER. MACHINIS1 RHODE ISLAND 
preferred; state age, experience and wages Wanted—Experienced draftsmen, toolma We are continually add * to our force, ex 
expected, Address Boston Gear Works, Not kers and machinist give age. reference e are continually adding . . 
folk Downs. Mass , : i ares. 8 age, ‘ ceSperienced toolmakers, machinists and drafts 
. ; and wages expected Remington Arms Co., men on special tools, fixtures and models for 
_ General machine shop foreman, by estab llion, N. Y light. high grade machinery Good wages and 
lished, growing company building — strictly Wanted—A mechanical draftsman; must steady employment Apply to Taft-Peirce 
high-grade grinding machinery and employ be a good detailer; state experience, refer Mfg. Co., Woonsocket, R. 1 
ing about 100 hands; must be thoroughly ence and salary desired Address Box 745, 
up to — ~ methods, successful in handling Ayertcan MACHINIS1 VERMONT 
e é { i J ‘ 4 ~ irs ass Oork | . 
ns eo ye By penne gn Fong Wanted Expert tool designers for die, jig Wanted Foreman for erecting Sepereanens 
ence will be given man with experience in and fixture work also competent men foi in shop building ma ine tools state exper 
grinding machines or first-class machine ©XPerimental drafting; positions permanent ence and give references good pee for 
tools. Write fully as to experience, age, sal to competent men. Address Box 744, AM the right man tox 63S, AmMeR. MACHINIST 
ary expected and present position; confi Foreman for machine shop, must be thor - 
dential if desired sox 742, AMER. Macu oughly competent and experienced in gen WISCONSIN 
eral machinery construction good opening Large concern building excavating and rall- 
MICHIGAN for active and hustling man. Box 729, Am. M way machinery wants to correspond with 
Wanted—Sub-foreman to take charge of Wanted—-Several first-class mechanical and ‘rst-e! Iss me hanical draftsmen with view ° 
testing small steam engines; must be used electrical draftsmen. Apply. giving age. ex filling future vacancies as Wy oo) Sas 1 
to indicator work Address Box 728, Am. M perience and salary expected to Engineer in men now emp oyed oe cu | neat 
Wanted—One competent draftsman for Charge, Drafting Department, General Ele« reasons i changing oon et aad eal 
hull work; one experienced draftsman for tric Company, Schenectady. N. ¥ advantag "R 019 to ao ee h—~B-~- 
gasolene , engine work: permanent positions Wanted—First-class man thoroughly fa contidenti: box [ERICA 
for the right men Address Racine Boat Mfg miliar with all kinds of tool work, one cap nonens 
Company, Muskegon, Mich.. or call at our able of handling help and filling position of eo il 
stores in New iork, Camden, Boston, Chi responsibility State age. experience § and We have increased our plant an . 
cago or Detroit. salary expected Rox 725. AMER. MACHINIS1 shortly require a large number ofl irat-< ass 
. men, as floor and vise hands, lathe hands, 
MISSOURI A small, growing manufacturing concern boilermakers and molders We employ at 
Wanted—First-class adjusters accustomed has a good position open for an all-around present about S00 men, manufacturing loco 
to adding machine and typewriter work. Uni hustler to act as working foreman; state age, motives and railroad cars, gas engines and 
versal Adding Machine Co., St. Louis. experience in detail, and salary expected steam engines Good opportunity for the 
Wanted—Draftsman experienced in presses, Young married man preferred. Address Box pight men to return to the “old country” and 
dies and sheet metal tools; state if experi (31, AMERICAN MACHINIST build their own home. Lots to be had very 
enced in getting up catalogs and selling goods. Screw machine foreman wanted to tak cheap in beautiful surroundings, close to the 
The Fred J. Swaine Mfg. Co., St. Louis, Mo. charge of about twenty hand screw machines, shop Good wages Address or apply to 
Wanted—Competent toolmaker for gas en steady job assured to a person combining both Vaen- och Maskinfabriks Aktiebolaget, Falun, 
gins jigs and templates; no die sinker o1 the ao ae ee itive —_ me rt Sweden 
jeweller. just g ¢ ar accurate , ducing high-grade outpu n steel ocation 
sewer, fuse Seem al around, accurate ma- So York City. Adéress Box 727, Au. M 
chinist; shiftless men need not apply. Witte = - or a e 
Iron Works Co., Kansas City, Mo Wanted—First-class too and fixture 
Wanted—Assistant to president and man eer tied hap can , Gen oe “ee — wy For Sale—Foundry. wood and iron machine 
ager; a good buyer and office man; who has /€aciiitating the construction and the assem hop. Box 74. Albion. N. ¥ 
had a practical training in building gas and Dling of automobiles, and at the same time ‘ini , 
gasolene engines and knows how to handie Maintain a high degree of accuracy and frst For Sale—Jobbing iron and brass foundry, 
details; salary $1200 up: communications Class workmanship. Address Box 724, Am. M ted in western Pennsylvania; price $6000 
confidential Witte Iron Works Co., Kansas OHIO \ddress Box 70S, AMERICAN MACHINIST 
City, Mo _ Wanted A first-class foreman fo 1 ma | Sa ("y pedia of modern shop prac 
Draftsman Wanted—Large lead mining chine shop tool roon vive re. experienc: e. fo ime bound in green morocco 
company, 65 miles south of St. Louis, M and salary Address Box 748, AM. MACH. * leath Practically new; cost $18; will sell 
souri, wants draftsman for mechanical draft . : or &6 Addr | N. 0 tox 425, Chi 
ing and for making surface and underground Wanted First-class structural engineet , 
maps; must be first-class freehand lettere capable of designing steel buildings, bridges 
and neat workman: man with knowledge of ©! State age, qualifications, Initial salary For Sale--Foundry and machine shop in a 
plotting and calculating survey field notes expected, et Address 904 (mer. Macn thriving town stern lowa: no competition 
preferred; applicants please submit sp. Wanted—-Superintendent and detail drafts within rty mile t's nap: must be sold 
mens of work and state salary wanted Box men for shop manufacturing mine equipment ) i t half its value Write today te 
743, AMERICAN MACHINIS1 including steam and electric hoists, cages ‘ W. Eastw 1, Montics lowa 
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Providence, R. I. . Niles-Bement-Pond Co., New York. land, O. m.. - & Sons, J. Phila., Pa. 
Carborundum Co., Niagara Falls, | Wilmarth & Morman Co., Grand Elmes Eng. Works, Chas. F., Chi- Shultz Belting Co., Rt Louis, Mo. 
N. Rapids, Mich. cago, 
Cortland Cor. Wheel Co., Cort- Niles-Bement-Pond Co., New York, Belt Lacing Machine 
ns oe tes . M Arbors oo Tool & Supply Co., New atepaege bn wyentry & Mach. 
Norton Co., orcester, Mass. , ‘o., rdsboro, Pa. 
Pike Mfg. Co., Pike, N. Butterfield Co.. Derby Line, Vt. | underwood & Co. H. B., Phila- 


Safety Emery Wheel Co., " Spring- 


field 
Vitrified “Wheel Co., Westfield, 
Mass. 
Aftercoolers, Air 
Ingersoll-Rand Co., New York. 


Air Lifts 


Ingersoll-Rand Co., New York. 
Alundum 
See Grinding Wheels 


Arbor Presses 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Bartlett, E. E., Boston, Mass. 


Cochrane-Bly Co., Rochester, N.Y. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Union Twist Drill Co., Athol, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Architects 

Dodge & Day, Philadelphia, Pa. 


Barrels, Steel 
Kilbourne & Jacobs Mfg. Co., Co 


lumbus, Ohio 
Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Barrels, Tumbling 


Baird Machine Co., Oakville, Ct. 


delphia, Pa. 


Bearings, Ball and Roller 

Boston Gear Works, Norfolk 
Downs, Mass. 

Hess-Bright Mfg. Co., Phila., Pa. 


Hyatt Roller Bearing Co., Har- 
rison, N. J. 
Standard Roller Bearing Co., 


Phila., Pa. 


Belt Dressing 


Cie Qartace Mfg. Co., Buffalo, 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Rhoads & Sons, J. E., Phila., Pa. 


Shultz Belting Co., St. Louis, Mo. 


Belting, Leather 


Main Belting Co., Phila., Pa. 

Rhoads & Sons, J. Phila., Pa 

—— & Co., Chas. A., New 
ork. 


Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi 
eago, Ill. 
Bending 
draulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Bending Machinery, Plate 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Niles-Bement-Pond Co., New York 
om Tool & Supply Co., New 
ork. 


Machines, Hy- 
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apes | —~ recanted Plate | Bastes on8 ae Ma-| Cams Chucks, Drill—Continued. 
—Continued. | chines, orizonta Bil . =) y 
. . : gram, Hugo, Phila., Pa. Jacobs Mfg. Co., Hartford, Conn 
mw . Inc., Wm., Phila- | pomaen So bs E> eeitord, Tit. Boston Gear Works, Norfolk secee se oe & Mach. Co., 
i . i we a > - yowns, } : New Bedford, Mass. 
Whitcomb-Blaisdell Machine Tool| — ford, Ill. a Niles-Bement-Pond Co., New York. 
Co., Worcester, Mass. Beamon 4 Gate o- Prov. B. I. Carborundum | Pratt Chuck Co., Frankfort, N. Y. 
ertram ons Co., Ltd., John, see Grinding Wheels | Skinner Chuck Co., New Britain 
Bending Machines, Power Dundas, Ontario, Canada. : | Conn : , 
American Road Machine Co.,| Betts Mach. Co., Wilmington, Del. Carriers Standard Tool Co., Cleveland, O 
Kennett Square, Pa. Binsse Mach. Co., Newark, N. J. Lamson Consolidated S. 8S. Co., | Trump Bros. Mach. Co., Wilming 
Bertram & Sons Co., Ltd., John, ———— & Plummer, Worcester, Boston, Mass. ton, I del, 
Dundas, Ontario, ‘anada. Mass. ™ Wells Bros. Co., Greenfield, Mass 
Bethlehem Foundry S Mach. Co.,| Detrick & Harvey Mach. Co., Bal- Castings, Brass and Bronze | whitney “Mfe. Co., Hartford, Ct 
South Bethlehem, Pa. a Ma. ne Works, Fite! Lumen Bearing Co., Buffalo, N. Y. ween Mach. Co. D. E., New 
, > , chbur ch- ‘ andon, Conn 
— a ween burg, Sass Castings, Die Molded Wiley & Russell Mfg. Co., Green 
Long & Allstatter Co., Hamilton,| Fosdick Mach. Tool Co., Cin., O.| Franklin Mig. Co., H. H., Syra field, Mass 
Ohio. Gisholt Mach. Co., Madison, Wis. cuse, N. . : 
Niles-Bement-Pond Co., New York. | Hill, Clarke & Co., Inc., Boston, (. ti : | Cancim, nthe 
Sellers & Co., Inc., Wm., Phila-| | Mass. 4 : = astings, Iron Cushman Chuck Co., Hartford, 
delphia, Pa. Kern Machine Tool Co., Cincin-| Birdsboro Steel Fdry. & Mach. Conn. 
nati, Ohio. Co., Birdsboro, Pa. | Gisholt Mach. Co., Madison, Wis 
Bending Tools, Hand uaeee Mach. Tool Co., Cleveland,| Fairbanks Co., Springfield, O. Hoggson & Pettis Mfg. Co., New 
ila . ilo. 7 2 Farrel Fdry. & Mach. Co., An- Haven, Conn 
American Road Machine CO.) McCabe, J. J., New York. sonia, Conn. | Horton & Son Co., E., Windsor 
Kennett Square, Pa. Motch & Me weathe Machin- ; : is, C 
Wallace Supply Co., Chicago, II! — on a r Hopson & Chapin Mfg. Co., New | | Locks, Conn 
Supply ” £0, . ery Co., Cleveland, London, Conn. Niles-Bement-Pond Co., New York 
Blanks, Nut and Screw ~— ton Mach. Tool W rorks, Phila- reste Co., J. Morton, Wilmington, | Skinner Chuck Co., New Britain 
e le Conn. 
Dyson & Sons, Jos., Cleveland, O.| Niles-Bement-Pond Co., New York. [United Engineering & Fdry. Co..| Union Mfg. Co., New Britain, Ct 
wornen S Barnes Mfg. Co., Chi-| Pawling & Harnischfeger, Mil- Pittsburg he & Fary. Co., Whiton Mach of DPD. E.. New 
cago, i waukee, Wis , , Lond Cc : 
Prentiss Tool & Supply Co., New Castings Steel ondon, : onn 
Blocks, Chain seiort s co. Inc. Wm., Phila-| Bethlehem Steel Co., So. Beth- | ee etaner 
See Hoists, Hand Sellers 4 " c., “9 lehm. Pa. Niles-Bement-Pond Co., New York 
delphia, Pa. Birdsboro Steel Fdr & Mac Skinner Chuck Co., New Britair 
Blowers Vandyck Churchill Co., New York. —g “Bire s ~ 7 . Conn . ' 
Warner & Swasey Co., Cleveland, yp Co, Rressere, Fe 
Americ Gas F ‘o.. New " rarrel Fdry. & Mach. Co., Anso ; “ 
a yas Furnace Co ew Ohio. camel tiem ie _nia, Conn. « huc ks, Split 
Buffalo Forge Co., Buffalo, N. Y. Ww a 4 mg La 1. oO Kent & Co., Edwin R., Chicago, | Rivett Lathe Mfg. Co., Boston 
Chicago Flexible Shaft Co., Chi- plapsere-genteaws Il. Mase 
Genera) Mlectric Co., New York wert — a Comment, Cust Stest | ee See 
Nile -Be e t-Pond Co N York. iu ‘ = Clark Cast Steel Cement Co.. | Crocker - Wheeler Co., Ampere 
Niles-Bemen ond ©o., New xorg. American Tool Wks. Co., Cin., 0. Shelton, Conn | ke 
Prentiss Tool & Supply Co., NeW Baker Bros., Toledo, O. , : Electric Controller & Supply Co 
_, York. - Baush Mach. Tool Co., Spring Centering Machines Cleveland, Ohio. . 
Sturtevant Co., B. F., Hyde Park or 
eae ~~ a By , field, Mass. Bertram & Sons Co., Ltd., John, | General Electric Co.. New York 
a2ass. Bertram & Sons Co., Ltd., John Dundas. Westinghouse Electric & Mfg. Co 


Blue Print Machines 
General Electric Co., New York. 
Soltmann, E. G., New York. 
Boilers 

Struthers-Wells Co., Warren, 


Bolt and Nut Machinery 
Acme Machry. Co., Cleveland, O. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Boynton & Plummer, Worcester, 


Mass. 

Brown & Co., H. B., East Hamp- 
ton, Conn. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Foote-Burt Co., Cleveland, O. 

eee. Son & Co., Edwin, 


Philadelphia, Pa. 
— Machine Co., Waynesboro, 


re Elec. Mfg. Co., Madison, 


Nilew Dement: Pond Co., New York. 


Da. 


roe Tool & Supply Co., New | 


Sellers & Co., 
delphia, Pa. 

Standard Machinery Co., Bowling 
Green, Ohio. 

Standard ne Works, Ell- 
wood Pa. 

Vandyck Charchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Inc., Wm., Phila- 


Wells Bros. Co., Greenfield, Mass. 
wi -» Ay & Russell Mfg. Co., Green- 
d, Mass. 
Bolt Heads 
Lang Co., G. R., Meadville, Pa. 
Bolts, Coupling 
Cleve- 


National-Acme Mfg. Co., 
land, O. 
Books, Mechanical 


American School of Correspond- 
ence, Chicago, Ill. 


— Pub. Co. N. W., New 
ork. 

Hill Publishing Co., New York. 
Piers, Frank, Philadelphia, Pa. 


Sames, C. M., Jersey City, N 


Boosters 


Burke Electric Co. Erie, Pa. 
C & C Electric Co., New York. 
Cary + Saar Co., Ampere, 


ae 2 
General Electric Co., New York. 


Northern Elec. Mfg. Co., Mad- 
ison, Wis. 

a +. & Engine Co., 
yy 

ae ue bectric Co., New York. 


nghouse Electric & Mfg. Co., 
a. 


West 
Pittsburg, 


Dundas, Ontario, Canada. 
Betts Mach. Co., Wilmington, Del. 


Bullard Mach. Tool Co., Bridge 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 


Gisholt Mach. Co., Madison, Wis. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

McCabe, J. J., New York. 


Niles-Bement-Pond Co., New York. 
~~ Co., J. Morton, Wilmington, 


De 
Prentiss Tool & Supply Co., New 
ork. 
me 2 Dynamo & Engine Co., 


Ridgway, Pa. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Boring Tools 


Armstrong Bros. Tool Co., Chi- 
cago, I 
Carr Bros., Syracuse, N. 


Fairbanks Co., 

Boxes, Tote 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Brackets, Lamp 


Standard Welding Co., Cleveland, 
Ohio. 


Brakes, Magnetic Friction 

Electric Controller & Supply Co., 
Cleveland, O 

Broaching Machines 


Harrington, aon t Co., Edwin, 
Paneer hia, P 
ointe Mach. Tool Co., Hudson, 
a. 

Balldozers 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Prentiss Tool & Supply Co., New 
York. 

Cabinets, Tool 


Armetreng Bros. Tool Co., Chi 


cago, 

Hammacher, Schlemmer & Co., 
New York. 

Lyon Metatlic Mfg. Co., Aurora, 
Ill. 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 

Slocomb Co., J. T., Providence, 
‘4 

Starrett Co., L. S., Athol, Mass 


Saat nel’. Ohio. | 


Ontario, Canada. 


Hendey Mach. Co., Torrington, 
Conn 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Phenix Mfg. Co., Hartford, Conn 


Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
York. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Centers, Planer 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Woodward & Powell Planer Co., 


Worcester, Mass. 
Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Jeffrey fg. Co.. Columbus, O. 

Link-Belt Co., Philadelphia, Pa. 


Morse Chain Co., Ithaca, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 


Hammacher, Schlemmer & (Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Chucking Machines 


American Tool Wks. Co., Cin., O 
Bardons & Oliver, Cleveland, O. 
Brown & poaepe Mfg. Co., Provi- 


dence, R. 2. 
| Cleveland Automatic Machine 
Co., Cleveland, O. 
Gisholt Mach. Co., Madison, Wis. 
LeBlond Mach. Tool Co., R. K., 
Cincinnati, Ohio. 
Mach. Co., 


Potter & Johuston 
Pawtucket, R. I. 
Warner & Swasey Co., Cleveland, 


Ohio 
Whitcomb-Blaisdell Machine Tool 





Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 

Chuacks, Drill 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Brown Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, | 
Conn. 

Goodell- Pratt Co., Greenfield 
Mass. 

Horton & Son Co., E., Windsor 


Locks, Conn 


Pittsburg, Pa 

Clamps 

Billings & Spencer Co., Hartford 
Conn 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn 

Le Count, Wm. G., So. Norwalk 
Conn 

Tudor Mfg. Co., Worcester, Mass 

Clatches, Friction 

Caldwell, Son & Co., H. W., Chi 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa 

Eastern Machinery Co., New Ha 
ven, Conn. 

Evans Friction Cone Co., Newtor 


Centre, Mass 
Johnson Mach. Co., Carlyle, Hart 
ford, Conn. 
Link-Belt Co., Philadelphia, 
New Haven Mfg. Co., 
Conn. 
Niles-Bement-Pond Co., 


Pa 
New Haven, 


New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers 
burg, Pa. 


Clutches, Magnetic 


Electric Controller & Supply Co., 
Cleveland, Ohio. 


Coal Handling Machinery 


Link-Belt Co., Philadelphia, Pa. 

Coils 

Standard Welding Co., Cleveland, 
Ohio. 

Collectors, Pneumatic 

Sturtevant Co. B. F., Boston, 
Mass. 

Compound, Pipe Joint 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Compound, Slushing 

Warren Bros. Co., Boston, Mass. 

Compressors, Air 

Blaisdell Machinery Co., Brad 
ford, Pa 

Blanchard Mach. Co., Boston, 
Mass. 

Bury Compressor Co., Erie, Pa 

Chicago umatic Tool Co., Chi 
cago, Ill 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

General P neumatic Tool Co., Mon- 
tour Falls, N. Y. 

Ingersoll-Rana Co., New York. 

Spacke Machine Co., F. W., In 


dianapolis, Ind. 
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Compressors, Gas 


Ingersoll-Rand Co., New York. 
Conduit, Interior 
Sprague Electric Co., New York. 
Cones, Friction 

New- 


Evans Friction Cone Co., 
ton Centre, Mass. 
Connecting Rodsand Straps 


Bethlehem Steel Co., So. Beth 


lehem, Pa. 


Leard, Wm. E., New Brighton, Pa. 

Standard Connecting Ro Co., 
jeaver Falls, Pa. 

Tindel-Morris Co., 
i’a 

Contract Work 
tlanchard Mach Co., 
Mass 

Chapman & Co., 
Mass ; 

Skinner Ship Bldg. & Dry Dock 
Co., Baltimore, Md. ? 

Turner Mach. Co., Danbury, Conn. 

Controllers and Starters, 
Electric Motor 

Case Mfg. Co., Columbus, oO. 

Crocker-Wheeler Co., Ampere, 
N. J. r x 

Electric Controller & Supply Co., 
Cleveland, 0. ‘ we 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Automatic 

Ss. S. Co., Boston, 


Eddystone, 


soston, 


J. B., Springfield, 


Conveyors, 
Lamson Consol. 
Mass. 
Link-Belt Co., 
Coping Machines 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Long & Allstatter Co., Hamilton, 


Ohio. a . 
Niles-Bement-Pond Co., New York. 
Cork Inserts 
National Brake & 
Boston, Mass. 


Philadelphia, Pa. 


Clutch Co., 


Corundum 

See Grinding Wheels 

Cost Systems 

American Mechanical Calculator 
Co., Cincinnati, O. 


Cotters 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Standard Tool Co., Cleveland, O. 
Whitman & Barnes Mfg. Co., Chi- 


cago, Ill 


Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, es 

Slocomb Co., J. T., Prov., So 


Countershafts 

Almond Mfg. Co., T. R., Brook- 
y N. Y 

Prov., R. I. 


Builders’ Iron Fdry., Newton 


E — Friction Cone Co., 
Centre, Mass. 
LeBlond Mach. Tool Co. R. K., 


Cincinnati, O. 
Mossberg Wrench Co., Central 


Falls, R. I. 
Smith Countershaft Co., Boston, 


Mass. 


Countershafts, Friction 

Evans Friction Cone Co., Newton 
Centre, Mass. . 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Speed 
Changing 

Cresson Co., Geo. V., Phila., Pa. 

Evans Friction Cone Co., Newton 


Centre, Mass. k 
Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 
Wheels 
Franklin Mfg. Co., H. H., Syra 


euse, N. Y. 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Conn. 


Couplers, Hose 


Ingersoll-Rand Co., New York. 


Couplings, Shaft 
Almond, nfs. Co., T. R., Brook- 


lyn, 
Calawell: & ‘Son Co., H. W., Chi- 


cago, I 


Couplings, Shaft— Continued. 

Chisholm & Moore Mfg. Co., 
Cleveland, O 

Cresson Co., Geo. V., Phila., Pa. 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Link-Belt Co., Philadelphia, Pa. 

Nicholson & Co., W. H., Wilkes 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
L.td., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Wood's Sons Co., T. is Cham- 


bersburg, Pa. 

Cranes 

Alliance Machine Co., Alliance, O. 

trown Hoisting Mach. Co., Cleve- 
land, Ohio 

Case Mfg. Co., Columbus, O. 

Chicago Pneumatic Tool Co., Chi 
cago, Ill 

Chisholm & Moore Mfg. Co., 
land, O. 

Cleveland Crane & Car Co., Wick 
life, O. 

Crescent Forgings Co., 
ve 


Cleve 


Oakmont, 


a. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon 
tour Falls, N. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De 
troit, Mich. 

Obermayer Co., S., Cincinnati, O 

Pawling & Harnischfeger, Mil 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 


Yale & Towne Mfg. Co., New 
York. 

Crank Pin Tarning 
Machines 


Niles-Bement-Pond Co., New York 

Underwood & Co, H. B., Phila 
delphia, Pa. 

Crank Shafts 

Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Leard, Wm. E., New Brighton, Pa. 

Standard Connecting Rod _ Co.., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 


Crucibles 
Dixon Crucible Co., 
sey City, N. J. 
Obermayer Co., S., 
Crushers 
Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa 
Cupolas, and Ladies,’ Foun- 
dry 
Obermayer Co., S., Cincinnati, O. 
*axson Co., 3 W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 
o—_ & Co., Chas. H., Chicago, 


Joseph, Jer 


Cincinnati, O 


Lunkenheimer Co., ~~ 

Williams Valve Go., D. T., tin: 
cinnati, Ohio. 

Winkley Co., Detroit, Mich. 


Cups, Grease 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 

Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Becker - Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Boker & Co., Hermann, New York. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Twist Drill Co., Cleve- 


land, 

Ingersoll tilling Mach. Co., Rock- 
ord, ; 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Cony any, Geo., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Gegese Werte, Jno. M., Gloucester 
City, N. J 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, 
Mass. 


Ward & Son, Edgar T., Boston, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, III. 


Brown & paetpe Mfg. Co., Provi- 
dence, R. 

Hill, Clarke ." Co., Ine., Boston, 
Mass. 

Hurlbut-Rogers Mach. Co., South 


Sudbury, Mass. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 


Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


—— Tool & Supply Co., New 
ork 

Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 
——— Bros. Tool Co., Chi- 


cago, 
Billings 'e ‘Spencer Co., Hartford, 


Conn. 

Fairbanks Co., Springfield, Ohio. 

oy Machine Works, Fitch- 
burg, Mass. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Cyclometers 

Veeder Mfg. Co., Hartford, Conn. 

Diamond Tools 

American Emery Wheel Co., Prov- 
idence, 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Kent & Co., Edw. R., a Ill. 

Mossberg Wrench Co., Central 
Falls. R. I. 

Wade Machine Co., Boston, Mass. 

Dies, Sub-Press 

Waltham Machine Works, Wal- 
tham, Mass. 


Dies, Threading, Opening 

Baker, S. S., Chicago, III. 

Boker & Co., Hermann, New York. 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mach. Co., 
Springfield, Vt 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 
Winkley Co., 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Economy Drawing Table Co., To- 
ledo, 0. 

Mittineague Paper Co., Mittin- 
eague, Mass. 

Soltmann, E. G., New York. 


Hartford, Conn. 


Drawing Materials 

Alteneder & Son, Theo., 
phia, Pa 

ee Tracing Cloth Co., New 
or 

Mittineague Paper Co. Mit- 
tineague, Mass. 

Soltmann, BE. G., New York. 

a ae Supply Co., Scranton, 
a. 


Philadel- 


Drafting Machines 
Universal Drafting Mach. Co., 
Cleveland, O. 

















Drift Bolt Drivers 
Ingersoll-Rand Co., New York. 


Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & Plummer, Worcester, | 
Mass. 

Dwight Slate Mach. Co., Hart. | 
ford, Conn. 

Goodell- Pratt Co., Greenfield, | 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, | 


Co., Worcester, 


onn 
Prentice Bros. 
Mass. 


Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O. 
Bertram & Sons Co., Ltd., Jobn, 
Dundas, Ontario, Canada. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Boynton & Plummer, 
Mass. 
Foote-Burt Co., The, 
Ohio. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
ree Bros. Co., Worcester, 
Mass. 


Drilling Machines, Electric 
Chicago Pneumatic Tool Co., Chi- 


cargo, 


Drilling elite, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co. B. F., Rockford, IIl. 

Barnes Co. W. F. & John, Rock- 
ford, Ill. 


Worcester, 


Cleveland, 


Baush Mach. Tool Co. Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Fenn Mach. Co., 
wages wart Co., The, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Harrington Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

-_ < Clarke & Co., Inc., Boston, 


Hartford, Conn. 
Cleveland, 


fas 

Marshall & Huschart Machry. Co. 
Chicago, III. 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 
delphia, Pa 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Drilling Machines, Port- 
able 

Cincinnati Elec. Tool Co., Cin., O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. A omen Tool Co., Cincin- 
nati, 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

nee Drill & Tool Co., Cin- 
cinnati, O. 

Detrick ry Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool Co., Cin., O. 

Fitchbur~ Machine Works, Fitch- 
burg, Mass. 

Foote-Burt Co., Cleveland, O. 

Postiey —— 5 aa Co., 'Cin., oO. 

Gang Co., Wm. , Cincinnati, 0. 

Harrington, Ms Co., Edwin 
Philadelphia, Pa. 

Hill, Caste & Co., Inc., Boston, 


Mas 

Marshall & ipeomast Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

1 Bros. Co., Worcester, 


Ma 
Prentiss Tool & Supply Co., New 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Drilling Machines, Turret 

Niles-Bement-Pond Co., New York. 

Drilling Machines, Upright 


| American Tool Wks. Co., Cin., O. 


Baker Bros, Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 


| Bertram & Sons Co., Ltd., John, 


vundas, Ontario, Canada. 
Boynton & Plummer, Worcester, 


fass. 
Cincinnati Mach. Tool Co., Cin- 
cinnati, 
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“Whitney” Chains 


In 1907 will break all previous records for durability 








We are moving into our new fire- proof factory building and will operate both plants, 
old and new, until we are fully settled so our production may be steadily increased 
with no interruption. 








STREET 





PHOTO, TAKEN JANUARY 6 1907 


This cut gives an idea only of the plant which we believe’ will be 
the finest and most complete in existence for the manufacture of 
High Grade Driving Chains. 


PATENTED — ‘‘Whitney’ Chains 
"a HAND “z0""" MILL- 
ING MACHINES, and 
The Woodruff Patent 
System of Keying 


are Standard with 


most American Build- 














am ers of Automobiles, 





Commercial Cars, 






Machinery, etc. 














The Whitney Mfg. Co. 


Hartford Connecticut 
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Drilling Machines, Upright Dynamos—Continued. | Engravers | Forgings, Steel 

—Continued. Sturtevant Co., B. F., Hyde Park, | Bormay Engraving Co., New Yors.| Baldwin Steel Co., New York. 
Fenn Mach. Co., Hartford, Conn. Mass. Standard Engraving Co., New) Bethlehem Steel Co., So. Beth- 
Fosdick Mach. Tool Co., Cin., O.| Triumph Biecteie Co., Gosia. 0. York. c am e. , e ini 
Foote-Burt Co., Cleveland, O. Westinghouse Elec. & Mfg. Co., ‘ -rescen orgings Co., Oakmont, 
Gould & Eberhardt, Newark, N. J. Pittsburg, Pa. Sagraving Machinery Pa. .. 
Harrington, Son Co., Edwin, Gorton Mach. Co., Geo., Racine,| Heppenstall Forge & Knife Co., 

Philadelphia, Pa. Electrical Supplies Wis. Pittsburg, Pa. 

Henry & Wright Mfg. Co., Hart-| Electric Controller & Supply Co., | pynaust Heads —_ & Co., Edwin R., Chicago, 

ford, Conn. Cleveland, O. ce . : Ill. 

Hill. Clarke & Co., Inc., Boston,| General Electric Co., New York. | Sturtevant Co., B. F., Hyde Park,| McInnes Steel Co., Corry, Pa. 

Mass. Jantz & Leist Elec. Co., Cin., O. Mass. —— es =. Eddystone, Pa. 
Hoefer Mfg. Co., Freeport, III. Northern Elec. Mfg. Co., Madison, _, yman & Gordon Co., Worcester, 
Kern Machine Tool Co., Cincin Wis. - vork ee ae aca , Mass. 

nati, Ohio. Sprague Elec. Co., New York. Machinery exchange oston, 

Knight Machry. Co., W. B., St. Triumph Elec. Co., Cincinnati, O. Mass. Foundry Furnishings 

Louis, Mo. Westinghouse Elec. & Mfg. Co., | Philadelphia Bourse, Phila., Pa. Adame Co., Dubuque, Iowa 
Marshall & Huschart Machry. Co., Pittsburg, Pa. ’ _ ngersoll-Rand Co., New York. 

Chicago, Ill. ‘ Bapensers, Tube Obermayer Co., S., Cincinnati, O 
McCabe, J. J., New York. Electrically Driven Tools | Nicholson & Co., Wm., Wilkes-| Paxson Co., J. W., Phila., Pa. 
Morse Twist Drill & Mach. Co., and Machinery Barre, Pa. Stevens, F. B., Dotrett, Mich. 

New Bedford, Mass. American Tool Wks. Co., Cin., O. ai 2 . turtevant Co., B. F., Hyde Park, 
New Haven Mfg. Co., New Haven,| Cincinnati Electrical Tool Co., Facing Machines, Portable Mass. 

Conn. cineinnati, O. Underwood & Co., H B., Phila- Fuel E i 
Niles-Bement-Pond Co., New York.| Crescent Forgings Co., Oakmont, delphia, Pa Ac ot Oo. BP, I 
Patterson, Gottfried & Hunter, a. = . Sturtevant Co., ".. Hyde Park, 

Ltd., New York Electric Controller & Supply Co., ocean A en ‘ Mass 
Prentice Bros. Co., Worcester, Cleveland, O. 4yon Metallic Mfg. Co., Aurora, 

Mass. Hisey-Wolf Mach. Co., Cincin., O Ill. Wernaces, Anneating and 
Prentiss Tool & Supply Co., New| Lincoln Motor Wks. Co., Cleve Tens. Blectric P ng 

York. land, O. “ ? 7 : American Gas Furnace Co., New 
Sellers & Co., Inc., Wm., Phila-| Ransom Mfg. Co., Oshkosh, Wis. | Crocker- Wheeler Co., Ampere, York. _ 

delphia. Pa. Roth Bros. Co., Cnicago, Il. N. J. : —“ Chicago Flexible Shaft Co., Chi 
¥oley Machine Tool Co., South’ U, S. Blectrical Tool Co., Cincin Diehl Mfg. Co., Elizabethport, _ cago, 

Bend, Ind. nati, O. JN. J. i : Nash Company, Geo., New York 
Slate Machine Co., Dwight, Hart- General Electric Co., New York.| Tate, Jones & Co., Pittsburg, Pa 

ford, Conn. Elevators Northern Elec. Mfg. Co., Madi- | F 
Sloan & Chace Mfg. Co., Newark, Albro-Clem Elevator Co., Phila- |. son, Wis. : : urnaces, Enameling 

N. delphia, Pa. Sprague Electric Co., New York. | American Gas Furnace Co., New 
tenia Churchill Ce ce om Curtis & Co. Mfg. Co., St. Louis, ee Co., B. F., Hyde Park, York. 

Whitney Mfg. Co., Hartfor Ct Mo. _ Mass. x . 
Wells Bros. Co., Greenfield, Mass.| Harrington, Son & Co., Edwin, | Westinghouse Electric & Mfg. Co., Furnaces, Gas 
Wiley & Russell Mfg. Co., Green- Philadelphia, Pa. Pittsburg, Pa. Angatces Gas Furnace Co., New 
field, Mass. Link-Belt Co.. Philadelphia, Pa. | » 
Morse, Wililams & Co., Phila., Pa. | #2 Sxhaust Chicago Flexible Shaft Co., Chi 
Drills, Center : Buffalo Forge Co., Buffalo, N. Y. _ cago, 
Morse Twist Drill & Machine Co, Emery Wheels Crocker - Wheeler Co., Ampere,| Nash Company, Geo., New York 

New Bedford, Mass. See Grinding Wheels JN. J. Beas ? £ Obermayer Co., S., Cincinnati, O 
Pratt & Whitney Co., Hartford, : General Electric Co., New York.| Westmacott, J. M., Prov., R. 

Conn. Emery Wheel Dressers Sturtevant Co. B. F., Hyde Park,| » “ 

Slocomb Co., J. T., Prov., R. Il.| American Emery Wheel Co., Mass. urnaces, Melting 
Standard Tool Co., Cleveland, 0. Providence, R. | Seatihese American Gas Furnace Co., New 
Desmond-Stephan Mfg. Co., Ur- | © ‘ York. 
Drills, Hand bana. O. Standard Gauge Steel Co., Beaver| Nash Company, Geo., New York 
Cincinnati Electrical Tool Co.,| Diamond Saw & Stamping Works, Falls, Pa. Turner Brass Works, Chicago, !!! 
Cincinnati, O. Buffalo. N. Y. > . 
Hisey-Wolf Mach. Co., Cincin., O.; Heald Machine Co., Worcester, Files and Rasps Furnaces, Oil 
Ingersoll-Rand Co., New a Mass Anerions pote File & Tool Co. | Tate, Jones & Co., Pittsburg, Da 
Niles-Bement-Pond Co., New York. International Specialty Co., De- New Yor 
U. 8S. Electrical Tool Co., Cin troit, Mich. ' " Barnett Co., G. & H., Phila., Pa. Furniture, Machine Shop 
cinnati, O. Safety Emery Wheel Co., Spring- ——\_ Schlemmer & Co., ange & Cooley Co., New Britain, 
field, O. _New York. onn. 
Drills, Pneumatic m+ Tool Co.. Cleveland. O. | Nicholson File Co., Prov., R. I.| Lyon Metallic Mfg. Co., Aurora, 
Chicago Pneumatie Tool Co., Chi v itrified Wheel Co., Westfield, | Reichhelm & Co., E. P. , New York. Ill. 

cago, Il Mass te Bie Manufacturing Equip. & Engin- 
Chisholm - , Sears Mfg. Co. w rigley Co., Thos., Chicago, Il. Co ° eering Co., E. Boston, Mass. 

Cleveland, Felton, Sibley & Co., Phila., Pa. Merritt & Co., Philadelphia, Pa. 
General Poeumatic Tool Co., Mon Enclosures, Tool-room Filter Machines New Britain Mach. Co., New Brit. 

tour Falls, N. Hart & Cooley Co., New Britain, | - x ain, Conn. 

Ingersoll-Rand Co., » New York. . Conn. Compras - Bly Co., Rochester,, Gas Blowers and Exhausters 

-s-Bement-Pond .. New York. : EC > . Pa. 2 : c 
Niles-Beme ond Co Merritt & Co., Philadelphia, Pa Detrick & Harvey Mach. Co., Bal- Sturtevant Co., B. F., Hyde Park, 
Drills, Rail Engineering Appliances timore, Md. | Mass. 

Bertram & Sons Co., iA. John,| Lunkenheimer Co.. Cincinnati, O. we & Wright Mfg. Co., Hart- | Gages, Recording 

Dundas, Ontario, Canada. Williams Valve Co.. D. T., Cin- ford, Conn. Bristol be Wi 
Foote-Burt Co., Cleveland, O. cinnati, Ohio. Simplex Mfg. Co., New York. Siemon _~ — Conn. 
Niles-Bement-Pond Co., New York. | Flexible Shaft ges, andar 
Prentiss Tool & Supply Co., New| Engineers, Consulting and e afts | Brown & Sharpe Mfg. Co., Provi- 

York. | Mechanical Chicago Flexible Shaft Co., Chi-| _ dence, R. I. 

Standard Tool Co., Cleveland, O.| Dodge & Day, Philadelphia, Pa. cago, Ill. | Henry & Wright Mfg. Co., Hart- 
Coates Clipper Mfg. Co., Worces- ford, Conn. 

Drills, Ratchet Engineers, Electrical ter, Mass. Morse Twist Drill & Mach. Co., 

Aruatrens Bros. Tagol Co., Chi-| Crocker-Wheeler Co.. Ampere, | New Bedford, Mass. 

cago, Ill. ioe & | Forges | Pratt & Whitney Co., Hartford, 

—— & Spencer Co., Hartford,| Dodge & Day, Phila., Pa. Boynton & Plummer, Worcester, | Conn. 

| | Mass. —— a Jno. M., Gloucester 
wiser. Wolf Mach. Co., og O.| Engines, Automobile | Bradley & Son, C. C., Syracuse, N. 
Keystone Mfg. Co., Buffalo, Franklin Mfg. Co., H. H., Syra- | N. ¥. Slocenb AY J. T., Prev., BR. 1. 
Parker Co., Chas., Meriden, on | a_i Cae ae Buffalo Forge Co., Buffalo, N. Y.| Starrett Co.. L. S., Athol, Mass 
Pratt & Whitney Co., Hartford, | Olds Gas Power Co., Lansing, | [28ersoll-Rand Co., New York. Gages, Steam 

Conn. Mich Miner & Peck Mfg. Co., New Ha-| @roshy ste . . _ 

Rogers Works, John M., Glouces- | Mi ven, Conn. rete Shem Gage & Valve Co., 
: Prentiss .. New!) wi” , Mass. 
steenank ont Go. Cleveland, 0.) Em#ines, Gas and Gasolene ae ee S Sey Ca. and Williams’ Valve Co., D. T., Cin- 
| Automatic Mach. Co., Bridgeport, | Sturtevant Co., B. F., Hyde Park, | cinnati, Obio. 
Drills, Rock wis M " Co. Brea |_ Gear Cutting Machinery 
Ingersoll-Rand Co., New York. | Blaisde achinery 0., rad- | | Adams — 
Northern Elec. Mfg. Co., Madison, | ford | Forgings, Drop | Bair 2 S. Slee. = Pitt 
Wis. Pose Gas “Engine Co., Springfield, | Bethlehem Steel Co., So. Beth- burg, Pa. Mtg. be 3- 
rio lehem, Pa. "Brai 
Drying Apparatus | Grant Mfg. = Mach. Co., Bridge- | Billings & Spencer Co., Hartford, | ay yO ies Mach. 
Sturtevant Co., B. F., Hyde Park, port, Con . 3 Conn. Bickford Drill & Tool Co.. Cin 

Mass Jacobeen Mach. Mfg. Co., War- | Crescent Forgings Co., Oakmont, cinnati, O > : 

: rea, se. . ‘a. Bilgr ' 

Dynamos New Era Gas Engine Co., Day- | 0. K. Tool Holder Co., Shelton,| Brown & Sharpe Min Coe proce 
Burke Electric Co., Erie, Pa. ae Ge : ‘ I ' , Conn. dence, R. I. 

Cc & C Electric Co., New York. Olds Gas Power Co., Lansing, | Page-Storms Drop Forge Co., 1 y x 
Crocker - Wheeler Co., Ampere, Mich. 5s Springfield, Mass. ane. 5. | i eons 

N. J. eye Mach. Co., St. Marys, | Wyman & Gordon Co., Worcester, ” ark, N. silty + ie ew 
Eck Dynamo & Motor Works, Ohio. Mass. 4 : . 

Belleville, N. J. Struthers-Wells Co. Warren, Pa. | 1° eaten Fellows Gear Shaper Co., Spring- 
General Electric Co., New York. ae Le Foote Bros. Gear & Machine Co. 

Steel Co., So. Beth- 


Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madison, 
Wis 


Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 
Roth Bros. Co.. Chicago, Il. 
Sprague Elec. Co., New York 


Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co.. 

Sturtevant Co., B. F., 
Mass. 


Warren, Ta. 
Hyde Park, 


Bethlehem 
lehem, Pa. 

Wyman & Gordon Co., 
Mass. 


Worcester, 


Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O. 


Chicago. Ill. 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 


Grant-Lees Mach. Co., Cleveland, 
Ohio. 
Harrington. Sons & Co., Edwin, 


Philadelphia, Pa. 























March 21, 1907. AMERICAN MACHINIST 405 


The Washington Naval Gun Factory—lX 


The Miscellaneous Shop, Where the Fine Work on Sights and 
Mounts Is Done—The Tool Shop—Pay and Working Hours, etc. 


BY HENRY Fs KENNEDY 





The “miscellaneous shop for ordnance” at target practice. The sight work is very latest pract n the navy requires that 
is the one next north of the secondary- interesting; it affords an opportunity for the steel parts be copper-plated, and ac 
mount shop, being divided from it by much ingenuity to be shown both in the cordingly, on the completed outfits, to the 
Tingey street; in this shop is done a sim design of the sights and in the planning _ black of the iron and the yellow of the brass 
ilar class of work, including gun mounts of devices and arrangements for con is now added the contrasting red of the 
and various small work. The building, structing the parts, some of which have copper. One of the important pieces 


which was completed in 1902, is of brici been described in the AMERICAN MACHIN the sight mount was illustrated at page 














FIG 09 MISCELLANEOUS SHOP, LOOKING EASTWARD 


and is of the same size as the secondary ist. The accuracy demanded on this work 732, \V », Part 2 n article in whicl 
mount shop, that is, 65 feet 2 inches by 251 _ is probably on the average higher than that the general plan of the sights was touched 
feet. Including day and night shifts, in any other department of the gun fa Ip Our lers will also remember 
about 300 men are employed in this shop. tory. On the drawings, the degree of a th scription ne dev ised 

A great deal of the work is on 3-inch_ curacy required on each finished part 1s in this shop for graduating the scal rf tl 
and 4-inch guns, of various lengths, and dicated by a grade number, there being sis g] 

parts of six-pounder sights grades of finish, with well-defmed limits 


Sight Mounts—A VERY IMPORTANT 1 is used. which means that the work must Su 
Line OF WorK be within 0.0005 incl 1] limit ft tinist i] OO 1 ¢ e! iew looking ea 
[he development of sights for the guns No. 2 is o.oo1 inch, which ts d where vw the n llat hop. The gun 
has been the object of a great amount of there is no fit N 1 is plus or Inu vhich sl] prominently in the fore 
investigatidn, invention, and experiment, 0.025 inch. No. 5 means a rough forged ground king f it were trained and 
ind the naval authorities now feel that finish and No. 6 a rough cast finish, pe elevated ready for business, 1s a 3-inch 
they have something of great value in the mitting an outsid 0.15 } calil gu Behind th gun 
present designs, a view which certainly and an inside of 0.15 inch he male n the left 1 72-inch Bullard boring 
seems to be supported by the fine showing parts are made to dimensions, and the to! mill, and just beyond that is a Beaman & 
which the gunners of the navy are making erance is allowed in the female part I} S h open-side milling machine fo feet 











joo 


wide by eight-foot bed. Beyond the mill- 
3Jement, Miles & Co. 
slotter with a stroke of 24 inches and a 


ing machine is a 


table of 44 inches, and beyond that is a 
planer with a table 38 inches by 18 feet, 
Along- 
a lot of slides for 
three-inch guns. On the right are some 
Bement-Miles horizontal boring, drilling 


nd 46 inches between housings. 


side of the slotter are 


and milling machines; the first three have 
feet, and the others are some- 

In the center of the shop 
(back of the muzzle of the mounted 3- 


tables 3x4 
what smaller. 

inch gun in the front of the picture) they 
are setting sights on a 3-inch 50-cali 


ber gun. In Fig. 67 some of the row of 





FIG. 67. MACHINING PARTS FOR THREE-INCH GU 


horizontal boring, drilling and milling ma- 
chines partly shown in Fig. 66 can be bet- 
ter seen. These machines are at work on 
parts for 3-inch 50-caliper guns. 


SoME INTERESTING DETAILS 


\mong the numerous points of interest 
in this shop may be mentioned the follow- 
ing: on the part of the sight mount known 
as the azimuth crosshead there is a curved 
tack, all the teeth of which are cut at one 
operation on the milling machine by a 
formed cutter made in one piece. For 
37-inch sights the rack has 14 teeth; for 
3-pounders 21 teeth, and for 4-inch sights 
18 teeth. Twenty-six azimuth plates are 
machined at once on the boring-machine 
table by setting them around to form the 


AMERICAN MACHINIST 
circumference of a circle. In a similar 
manner 12 elevating sight brackets for 
4-inch guns are turned at once in the bor 
ing mill 


[HE Toot SHop 

The building next north of the miscel- 
laneous shop in the same row is the tool 
shop, which was built in Igor. It is a 
brick building of the same size as the two 
preceding and represents on a large scale 
the tool room of a machine shop. The 
whole building is occupied by a large and 
varied assortment of machine tools and 
216 men engaged on making and ri 


pairing the tools, special devices, jigs and 





fixtures used in the other shops, including 
the construction and refitting of the wood 
reamers or packed bits for the gun lathes, 
and dies for drop forgings used in the 
forge shop. A large collection of the bor- 
ing tools is located at the east end of the 
shop. These tools are made by taking a 
flat bar and mounting two cutters upon it, 
and piecing out with wood on each side 
of the flat bar in order to make a cylin- 
Grical form; their use was referred to in 
describing the construction of guns, in 
the fourth article. In the tool shop are 
also made battery boxes for firing guns, 
and the pressure gages previously men- 
tioned (page 207) for taking the gas pres- 
sures in the guns. Like the other shops, 
the group system of electric driving is 
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used, there being in the tool shop four 
20-horse-power motors. Fig. 68 is an ex- 
terior view of this building and serves 
also to show the appearance of the other 
shops of the same size in this row. 
Fig. 69 is a general interior view in which 
ic is quite evident that the employees know 
that they are having their pictures taken. 
[This portion of the shop contains four 
Pratt & Whitney 14-inch tool lathes and 
three Bement, Miles & Co. slotters having 
strokes of 24 inches, 8 inches and 12 
inches, and tables of 36 inches, 18 inches 


and 24 inches, respectively. Several 
packed bits are piled near the front of the 
picture. Fig. 70 is a near view of the 





Pratt & Whitney toolmakers’ lathes, and 
in the background is a 16-inch Bement, 
Miles & Co. slotter. The machine at the 
extreme right in the foreground is one of 
two Brown & Sharpe No. 3 Grinders, and 
the lathe next the wall is a 14-inch Pratt 
& Whitney. Practically hidden in the 
corner are three shapers, and other ma- 
chines. These machines are engaged upon 
making milling cutters, tools, jigs, ete. 
There are in the shop three Sellers tool 
grinders for grinding large tools for the 
gun shops. 

At page 207 reference was made to the 
Pratt & Whitney measuring machine lo- 
cated in the office of the tool shop. This 
machine, unlike the one in the gun shop, 
is made without gearing in the head, 





= 


es 
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thereby eliminating this detriment to ac 
curacy. The instrument is capable of 
measuring up to 36 inches in length. The 
screw has 50 threads to the inch, and the 
wheel has 400 small divisions, each one of 
which, therefore, indicates a longitudinal 
movement of 


I I I 
x inch, 


50 400 20,000 


The larger graduations and the figures o1 
the circle indicate the number of ten 
thousandths 


Tue Pay AND WorkING Hours oF Ma 
CHINISTS IN THE Navy YArD 

The men work 8 hours per day (fr 
8 a.m. to 12, and from 12:30 to 4:30 p.m 
the night shift from 4 p.m. to 12 midnight), 
48 hours per week, and annually get 15 
days’ leave with pay; besides which, sucli 
men as serve in the District militiaor in th 
naval reserve do not have their pay docked 
during their annual service. No piece 
work is employed; the men are paid on a 
time basis, being divided into classes, each 
of which has a definite rate of pay, there 
being a constant difference of 3 cents 
an hour between successive grades. The 
first class gets $3.36 a day, the second 
$3.12, the third $2.88, and the fourth $2.64 
Then there are higher grades, such as 
machinist leading man, quarter-man ma 
chinist, master mechanic and forerhan; 
the first of these gets $3.60 per day, and 
the second $4.16. 
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FIG. OS. TOOL SHO! 
APPRENTICES ire paid $0.56 a day for the first nine 
Apprentices are usually from 15 io 18 months lhey have to undergo examin- 
vears old at the time of their entrance, and ations every six months to determine their 











FIG. 69. MIDDLE OF TOOL SHOP 








{OS 
progress, During the second nine months, 
hey are paid $0.80 a day, $1.20 the third 





nine months, an 


NNERS WorRKSHOP AND THE GUN 


NERS’ STOREHOUSE 


North of the 


venue so far desc 


Patterson 


two smaller 


1 s | 
shops aiong 
ribed are 


two-story brick buildings, equal to one an 
One of 
and 

is used as a shop for va 
purposes in ord 
iance. On the ft an elec 


c traveling crane built by the 


ther in size, namely 60x206 feet 


these, which was built in’ 1901, 


hown in Fig. 71, 
‘onnection with 
‘a 


ous 


oor there is 


Morgan 
Ingineering Company, with a main hoist 


capacity of 22,400 pounds, and auxiliary 


pounds. On 
made, among other thi 


which are place 1 in 


breech block to prevent the gas from es 
iping at the breech; the pressure devel 
yped when the gun is fired flattens th 
pads out and squeezes them out sideways 
» that the greater the pressure the tight 
the joint \ great amount of exp nent 
ng has been done with the object of im 
proving the gas checks, various mixtures 
having been used; the present pads are 


made of asbestos and tallow. In order to 


prepare the substance and press the pads 


into shape there are on this floor a 3I- 





inch mortar and pestle, a steam oven, a 
; 1 ] | 
Screw pre ind l 1Oo00 mn \ ul : 
press 
| 
. 
_— 
aa bf 
~ ¥ x ie 
+ me = 
~ » 
~~ Se 
- & 
ve A NNT 
x ot at. 
J 
rs ON 
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NNERS’ WORK-SHOP 


. - . a 

[he painting of gun mounts, and of the of various kinds, and canvas and leather 
ammunition boxes made in the pattern work, including the making of cartridge 
shop, is done here, the latter being painted bags, etc. A portion of the second floor 


different colors according to the kind of 
Other 


is partitioned off as a photographer's room 
The other building of this pair, the gun 
ners’ storehouse, has an electric crane the 


shell for which they are intended. 


work done in this building is that on rop-2 





























FIG. 70. TOOL SHOP 
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build 
ing mounts and guns are crated for ship- 
ment. 


same size as that in its twin; in this 


THE SEAMEN GUNNERS’ CLASS 


For many years it has been the practice 
to take certain enlisted men who possess 
the proper qualifications, and give them a 
course of instruction at the Washington 
navy yard, so as to qualify them for sea 
men gunners. These men in their sailor 
be noticed in all th 
of officers 
explain t 


costumes may 


ST ms 
nops, 


walking around in charge or 


experienced men, who 


thoroughly the process of manufacture, 
and the construction, care and handling of 
tubes, fi 
This 

value in fitting the 


of 


the guns, mounts, torpedo 1ses, 
primers, cartridge cases, etc 
is found to be of great 
to take c: 

} } ¢ h; . + y , ' - 
when on board ship, and to make minor 


While at th 


quartered in 


-OUTSE 


seamen ire the armaments 


repairs when necessary 
navy yard these men are 
large two-story frame building, which was 
built the 


the yard, on spac 


northwest corn 
1, 


Is Sn 


in 1904 in 
ink 


which wn bil 


on the map, Fig. 2, because of the latter 
not being sufficiently recent 
In 1900 there in this cl 


n 1906 the 


were I23 men 
number was 
41 
however, are spent at the gun fact 


104 


T he course 
weeks, only j 


19 of which, 


now takes 


ry, 20 


spent at the torpedo station, 


tical 


weeks bein; 


Newport, R. I., in theore and practi 


cal work with torpedoes, air 


-ompressors 


naval defense mines 


explosives, electricity and diving; and 
two weeks are spent at the naval p 12 
grounds 
[HE FouNpDRY 
The present foundry is an k 


1867 


. 
building dating back to 7, and of all de 
partments in the yard its size and facil: 
ties are probably the most inadequate f 
present needs, so that it is probable a new 


The main port 


one will soon be built ion 
in which is the molding floor, is 265 feet 
long by 65 feet 2 inches wide, and 38 feet 6 
north sid 


on the 


inches high at the eaves; 
of this is another part a trifle shorter an 
36 feet in width; the aggregate area of 
20,734 feet The fot 


contains three Whiting cupolas, Nos. 3! 


two 1S square 


6 and 9g, a steel-casting furnace, three 
brass furnaces, and two electric traveling 
cranes 

North of the foundry is a narrow two 
story structure of about the same lengt! 


on the second floor of which patterns ar 
the ground floor it has New 


stored On 





ton and Wagner cold saws, wheels for 
grinding castings, space for storing mold 
ng san 1, et 
\ curious product mentiones yn 
sular report from Paris is called n 
steel, although it contains no steel or iror 
1 any form a m.e ramic product 
irmed by baking a past nad f ( 
puiveriz d feldsp sand, and l x 
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in certain proportions The product ha 
remarkable qualities, being a porcelain o 
earthenware of great hardness and dura 
bility It resists corrosion by acids, is 
poor conductor of |} and electricity, and 
has a specinc gta ty yt nly 3.3 \! 
though hard, the material is very toug' 
an l an be la ik rie « y 
readily bored, « y] ed p lished 
One of the ses I W } expect ! 
to prov valuabl S pip ind yn 
luits for wat y d } 
Oxidation of Iron 
The rusting rated by 
the preset rf pper, and tarded by 
such metals as t lead manganes 
iuluminum magn ! phe nena 
tril | f 
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Doing Work Under Difficulties 


By Carrot, ASHLEY 


Those who are used to having the ne 
essary t 3 doing dithcult work 

tt appreciate their good tortune, unt 
they strike a where they have to p 
duce the goods with nothing to work wit 

I myself thought that with a 20 
inch upright drill press to take care of my 
sensitive drill work, surface grinding on 
the shape driving mandrels into work 

vise, having to trim down 32-inch ste¢ 
to make a 1 h cutter, backing off cut 
ters witli ns h le, et | had U t 
poorly equipped tool room 

B when | saw the lay-out my ft id 

the picture had, with which he was ex 
pected t ke repairs and new parts f 

et of aut tic ho and eye machines 





ON THE LATHE 
I w ted with my ri 
p porn wt con ts 7 i 1O-1l } 
lathe hand millet 
, , 
1 t ill pre nd a hand torg I 
v1 t | has had t p 
ind m s for getting out his worl 
that w d ¢ nter ting 1! ets for 
ders f th AME} M HIN I 
Ve l \ ] 1t 
| fy | 
1 mil vhi 
, 
‘ 
\\ t ‘a 
N | | quite t of t 
é ical mill he n 
g the upper part of ! 
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press to the lathe bed. While I was wait- 
ing for hm to rig up for the picture, he 
told me it cost the company eight cents, 
outside of his time, to make this device. 

He first puts a mandrel in the lathe 
chuck and fastens a gear thereon by 
means of a key and nut; then he clamps 
the column of the press rigidly on to the 
shears of the lathe; next the quadrant, on 
which is a driving gear and an idler, is 
removed from the lathe and is slipped on 
the horizontal shaft of the drill press; the 
idier is meshed in the gear in the lathe 
chuck and clamped fast. The device is 
now ready for business The work is 
clamped to the tool block, and by operat- 
ing the carriage and cross feed the work 
is moved in any direction desired. It is 
understood, of course, that the cutter is 
held in a chuck in the spindle, and the ad- 
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A; Built-up Blanking Die that 
will Keep Its Size 


By Jutius F. A. Voor 


Large blanking dies, solid and built-up, 
all have the same fault when ground off 
for sharpening, that they will not retain 
their size, This is a very serious mat- 
ter when there is a limit to the size of the 
blank, and the punches as well as the dies 
are hardened. To overcome this difficulty 
[ have built large blanking dies of differ- 
ent shapes, which will keep their size at 
all times, no matter how much is ground 
off the top. For the sake of simplicity the 
sketch herewith shows an oblong square, 
built-up blanking die 24x29% _ inches, 
which was built under my supervision, 
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BUILT-UP BLANKING DIES 


justment of the cutter vertically is by 
means of the hand wheel shown on the 
upper end of the spindle, just above the 
operator’s head. 

The picture shows the inventor of this 
device, John Imschweiler. 

I wish to note my appreciation of the 
different points brought out in these col- 
umns by Mr. Markham, Mr. Hardy, Mac, 
and others who have answered my article 
on “Tempering Steel with Cyanide.” I 
purposely made the terms of my answer 
to Common Sense a little ambiguous to 
draw an answer from some of the big fel- 
lows. 

I must have conveyed the impression 
that my sole desire in the application of 
cyanide was to make the piece harder by 
its use. I only use it on Novo to protect 
the sharp corners from fusing, and on 
tool steel to prevent changing or distor- 
tion. 

[ cannot agree with Mac on “knowing 
my steel” because I have and use a quan- 
tity of both flat and round steel of a cer- 
tain brand, and I have found there are 
different degrees of this steel and different 
results can be got from different bars all 
marked the same. 





The eucalyptus of Australia has pecu- 
liar foliage. The leaves are vertical in- 
stead of horizontal, and offer little pro- 
tection from rain 


and which was used for cutting six blanks 
at a time, that is, taking six sheets of No. 
26 gage iron, one on top of another, and 
cutting them through at one stroke of the 
press. 
How TuHey Were Mabe 

Fig. 1 shows a plan of the die; Fig. 2 
a knife or cutter; Fig. 3 a front view; 
Fig. 4 a section through A B of the dis, 
and Fig. § the punch. The knives or cut- 
ters, Fig. 2, were made of a piece of 1x3 
inch flat iron with a piece of good too. 
steel 344x1% inches welded on to the in- 
side top edge. The knives were planed, 
cut to length, hardened and ground. The 
die bed is a cast-iron frame and was 
planed off on the bottom first. It has four 
ribs b b b b, Fig. 1, cast on to the top of it 
to hold the cutters. The ribs are lefi 
open on the corners to permit the planing 
of the inside for the knife seats, Thes: 
four ribs were planed out to the size of 
the die, plus the thickness of the knives, 
and were given a taper of 1% degrees. 
The ends of the ribs were squared off for 
the corners D, Fig. 1. Oblong bolt holes 
for the knife bolts were cored into the 
ribs of the die bed. The die bed should 
be planed so that when the hardened 
knives are bolted on to it the die must 
be then of proper size. The next thing 1s 
to machine the four cast-iron corners D, 
of which only one is shown in the sketch 
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Fig, 1; then the bolt holes f f are drilled 
in the corners, and the corresponding 
holes in the frame. Next, the four cor- 
nered knives are machined, fitted, and 
hardened, and bolted into place. These 
knives are held by the cast-iron corners 
D. There are no extra bolts to hold these 
corner knives in place. 
ADJUSTING THE DIE 

It will be seen in Figs. 3 and 4 that 
the knives stand with their bottom edges 
in the frame; also that the bolt holes in 
the frame are oblong, to allow the knives 
to be set up higher after they are ground 
off the top for sharpening. Now, if the 
punch fits too loosely, put so much un- 
der the knives to bring them tp to the 
original hight. As the ribs b b b b, Fig. 
1, are planed 1% degrees taper and the 
knives are parallel, it is evident that by 
underlaying the knives on the bottom as 
much as there is ground off the top, the 
punch can always be made to fit. In 
other words, the taper on the die bed will 
keep the knives to fit the punch. The 
punch, Fig. 5, is made with a skeleton 
frame. The knives are made of the same 
material, and in the same manner as those 
of the die, with the exception that they 
are screwed on to the frame with counter- 
sunk screws. The punch frame is planed 
after the knives are hardened and ground, 
so that after the knives are put on to the 
frame the punch will fit the die. Then 
the corners are machined and fitted into 
their seat, as shown in Fig. 5. After that 
the corners are hardened and put into 
place 


ALLow FOR SHEARING CUT 

Of course, the punch knives will have 
to be provided with shearing to suit the 
requirements, In this case the punch was 
sheared % inch lower in the center. 

This die was made in January, 1904, 
and gave good satisfaction, cutting 7000 
to 8000 blanks per day, which is a good 
output, considering the large sheets to be 
handled. After three years of service the 
die is now to be provided with new 
knives, I have used the same principle 
of construction on differently shaped dies, 
with very gratifying results. 





According to the Blacksmith and 
Wheelright the wood of eucalyptus has not 
been extensively used by manufacturers 
in the United States because the supply 
has not been sufficient to establish a 
market. Blue gum, the most common 
species in California, has, however, com- 
peted with black locust for insulator pins, 
has given satisfactory service in chisel and 
hammer handles and has been used locally 
for wagon tongues, axles, shafts, spokes, 
hubs and felloes. It is hard, strong and 
tough. 





Fifty thousand penny-in-the-slot meters 
are in use by the Manchester Corporation 
Gas Department; they sell 30 cubic feet of 
gas for a penny. 


4 
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The Making of High-speed Stee 
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| Tools 


How These Tools Should Be Heated for Forging and Tem- 
pering and the Apparatus Advisable To Use for the Purpose 





B Y 


A recent study of machine and manu- 
facturing shops throughout the country, 
in the course of which hundreds of plants 
west of New York were visited, convinces 
me that high-speed steel is not used to 
anything like the extent it should be. In 
very few shops was it found largely used, 
and in many scarcely at all. In some in- 
stances it The 
strated utility and all-around superiority 
of these steels in practically every line of 
metal-working, and in some lines of wood 
and other products, would lead to the 
supposition that they would be used to 
the largest possible extent. That they are 
not indicates a lack of familiarity with 
their merits, or unfortunate and mislead- 
ing experiences with them. My judgment 
is that the latter cause is very common 


was unknown demon- 


PREJUDICE AND INEXPERIENCE 

The fact is, the high-speed steel propo 
sition is not attacked, in many shops, with 
the intelligence that is required for hand- 
ling it successfully. The management 
having been persuaded in some way or 
other to buy some alloy steel for tools, 
the material is turned over to toolmakers 
quite likely unfamiliar with its properties 
and the methods of treating it. Prejudiced 
by their long experience with ordinary 
steels, the tool-dressers naturally fail to 
profit to the largest extent from the di- 
rections furnished; and even where these 
very brief and necessarily incomplete di- 
rections are followed as faithfully as pos- 
sible, the inexperience of the tool-dresser 
with the new material makes his efforts 
more or less experimental. The results 
may or may not be satisfactory. If they are 
not, and the tools do not show a high ef- 
ficiency, the experiment is soon dropped 
and a fine opportunity is passed up 


Buyinc Toots AND MAKING THEM 

In the case of those who use relatively 
few tools the obvious thing would be to 
buy high-speed from 
makers. If the specifications designate pre- 
cisely the material upon which it is to 


tools experienced 


work, and the machine in which it is to 
be used is at all adapted to it, the results 
should be satisfactory beyond any doubt. 
There will thus be no experimenting by 
tool-dressers who know nothing of the new 
steel, but good tools will invariably be on 
hand. The making of the simpler forms 
of lathe and planer tools is, however, so 
simple a matter that it can be undertaken 
in almost any shop having the usual tool- 
dressing facilities, provided the tool-smith 


O. 


M. 


is willing to learn the simple essentials in 


handling the new steels 


[he large user of tools of course pre 
fers, for the most part, to make most or 
all of his own tools, to save the profit in 
their making as well as because he fre 
quently needs speci tools not easily ob 
tainable outside. Ordinary prudence would 
dictate the employment of somebody ex 
pert in working and tempering the high- 


speed steels, or at least getting an expert 
te teach the tool-dressers already employed 


to do the work properly 


Wuat THE TooLt-SMITH Must Forcet 
In learning the peculiarities and prop 
erties of the new steels the smith must at 


the same time forget, for the time being at 


B EC K E R 


+1 
5 and hammers 
.bsence of 


to 
this rea 


mper and the 


t is anneal 


necessary 
For 


prop rly 


greater 











AN UP 


has been prac 
tising in His 
knowledge of colors, for instance, as in 
| not 


any rate, most of what he 


working ordinary steels 


dicating suitable wil 


guide him at all in tempering high-speed 


temperatures, 


steel. The blue or straw color, as the case 
might be, to which a tool-smith would 
draw a tool or carbon steel to get a cer 
tain temper, would have little effect upon 
these steels, which are susceptible only 
under very high temperatures. As a mat 


ter of fact, it is not safe to depend upon 
colors at all in tempering high-speed tools, 
as will be 

First experiences in making high-speed 
tools ought obviously to be with the sim- 
plest kind, such as lathe, planer and shaper 


shown later 


tools 


rO-DATI 


HARI 


JIENING 





k 


OOM 


desired piece from 


{1 stock should be 


\NNEALED STOCK 


oO} rut 
e easily nicked 
wit t resort to heating 
] manner If the 
1 anyway, this, perhaps, 
h; though it is better 
rging Ss necessary vefore 
f n the ir It is 
f enience than any 
1 advantage in using an 


that it be readily 


may 
ut the necessity of draw- 
in kinds 


In making certa 
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of tools this is of considerable import- 
ance. Again, the annealed stock is strong 
er, that 


shank than the unannealed, and therefore 


is to say, tougher, in the neck or 


tools are less liable to break at those 
points. The great power used to drive 


some of these tools makes it necessary to 
look after this matter 


FORGING 


ordi 
will serve; though, indeed, 


For forging high-speed steel an 
nary forge fire 
better results may be expected if better 
apparatus is used, The principal thing is 
to secure the required heat, and to keep 
air currents away from the tool in heat 
ing. For small toois of the simpler sort 
good results are sometimes obtained from 


The 


likely to be 


in ordinary open fire result is, 
however, much more satis 


factory if a sort of hood is built up over 


[his 


mn of heat and the circulation of air 


the fire 
diati 
currents, 


ols of any size 


serves to prevent the ra- 


and is a necessity in heatin, 
It also makes it easier 
heat and td 
ipply it uniformly on all sides of the too’, 
so that the heat 


I his is 


» bring up the gradually, 


penetrates uniformly 
an important point 


IMPORTANCE OF HEATING UNIFORMLY 


Unless the mass of steel to be wrought 
s uniformly hot throughout, it will work 
unevenly in forging, with the result thai 
internal strains are set up which may 
work, 1f 
Though the heating is to pro- 
eed gradually, in the sense that it must 
be regular, it 
In fact it 


may be without burning projecting edges 


in the tool when it is put at 


iot before. 


may go on quite rapidly 


should be done as rapidly as 


’r corners. Unless this is done the heat 
into the shank, 
when hardening takes place this import 
int part of the tool 
toughness 


soaks up neck or and 


loses some of its 


THe Ricur Heat 


However, the fire must not be too hot, 

rin that case the outside is likely to de 
hurned before the is thoroughly 
heated. In likels 
hood that the tool-smith may be deceived 


into thinking the 
] 


interior 


any event there is a 


whole mass _ properly 


reated when in fact only the outside is 


hot enough for forging. If the interior 


] 


las not reached at least a bright red heat, 


is not ready for hammering. Of course, 


is impossible to know the condition of 


the interior, except through its behavior 


hammer after removal from 


the fire, and it 


inder the 
is therefore largely a mat 
ter of experience to determine the proper 
time a tool is to be heated 
that if it has 


during which 


is, perhaps, safe to say 


een properly protected as above advised, 
ind brought up carefully in a moderate 
re, the interior of a piece not more than 
in inch in section will be in proper cond 

tion for working when the outside has 


‘ached a bright yellow. No hammering 
should b 


done with the steel under 1 
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bright red color. Flaws and fine cracks 


are almost sure to result if it is done 
The best obtained if it is 


worked at a canary yellow color. 


results are 


HARDENING FURNACES 
hough a common forge fire, as already 
pointed out, when properly protected, will 
permit fairly satisfactory results in forg 
suitably designed muffle or other 


ing, a 
furnace is really necessary if any consid 
erable amount of work is to be done; and 
it is all but essential to success in hard 
For the latter pur 
pose a hollow fire is practically indispen 


ening and tempering 


sable, and this is obtainable in most suit 
able form only in some specialized type 
of furnace designed for the purpose 

Part of the equipment of an up-to-date 
hardening room is shown in Fig. 1, which 
is a view taken in the Firth Sterling har 


dening plant in Chicago. 


\n INEXPENSIVE FURNACE 

nsive form of furnace an 
illus- 
may he 
and the 


An imexpe 
swering excellently for this use Is 
The fuel 


anthracite, 


trated in Fig. 2. 


small lump coke, or 


furnace will serve equally well for forg 
or hardening heats. The fuel feeds au- 


tomatically, and is heated up sufficiently 
before 
to make it 
even fire for any desired length of 
Tne 


entering the fire chamber, so as 


possible to maintain a con- 


stant, 


time, practically without attention 
of 


temperature the fire is, of course, reg 


ulated by the amount of air introduced, 


and is easily controlled by the cut-off in 


the pipe. Provision is, of course, to be 


made for shaking or poking down ashes 


should they clog the grate, which, how- 
) 
| 


ever, is not likely to happen if the grate 
bars are properly spaced. As the gases 
from a coke fire are non-oxidizing, a tool 
is not injured from this cause, even 


the fire a long time, The 
confined to the fur 


fuel or dis 


though left in 
heat is so completely 
nace that there is no waste of 
to the workman 

this 


well for forging and for hardening heat 


comfort 


\ furnace of type serves equally 


” ° ° 4 
For hardening purposes it is desirable io 


have some suitable arrangemerit for su 


pending the tools 


Oi, FURNACES 


Oil furnaces are not, in general, rec 


’ 


ymmended for use with high-speed steel 


The heating is not uniform enough, an‘ 


there is a @g vod deal of oxidation On 
finished tools this is particularly obje 
tionabl The oxidizing action can be ‘a 


part obviated by the use of a muffle; but 


matters and is i¢ 


self an objectionable feature I under 
S ind that ther ire certain ri] 1 I ( 
wh h iT no subye = 3 h ( t1 sims 
iffered | igh I have no sec th ! 
myself 


GaAs FURNACES 


Gas makes a good and very convement 


fuel, if availabl It permits um T 
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heating and absolute control. The ob- 
jection is sometimes made that more or 
less oxidation takes place in the 
hardening furnace, and that it is there- 
fore unsuited to closely sized tools. The 
oxidation complained of is mostiy unnec- 
essary, and generally takes place for the 
most part after the tool 
from the fire and while it is exposed +o 
It is true that there is usually 


gas 


withdrawing 


the air. 
some unconsumed air present in the gas 
furnace, that in some 
oxidation will occur; but proper regula- 
tion of the air blast this 
trouble to a practically negligible mini- 
mum, except as to very particular pieces, 
as already indicated. A gas 
nace will be so designed that gas and air 
admitted points, in 
and di 
toward the cen 
of ro- 


and consequence 


will feduce 


good fur- 


from several 


mixture for 


are 
proper combustion, 
than 
ter, so as to give the flame a 
It ought to be designed 
so as to permit being entirely closed when 


rected past rather 
sort 
tary movement 
in operation; and when used for harden 
that the centrally 
witht 


toc Is 
kept 


yor with the walls 


ing, so 


may be 


suspended and from contact 


each other 


Tue Use or MUFFLES 


] 
toole 
tOOIS, 


such as 
sized before hard- 
ening, they may be heated in a simple 
coke muffle. This method is also usefal! 
the tool is of peculiar form and 
liable to distortion during the heating. A 
the such 1 
packing case is that of determining whe? 
the contents have been sufficiently heated. 
It is almost wholly a matter of judgment 
based on experience. About as much as 
can be said is that the muffle should re- 
three to four 
after the 


In the case of fine 


must be 


very 


closely 


very 


where 


serious difficulty in use of 


main in the furnace for 


hours, according to the size, 
raised to a white 
inserted for 


and 


temperature has been 


heat Withdrawing wires, 


the purpose, may be resorted to, may 


ifford some guidance 


HEATING FOR HARDENING 


The extent to which the heating is to 


be carried for hardening may vary within 
+1 


narrow limits, just short of the melting 


point. The steel will then be at a dai 
ziing white, and just beginning to flux 
Some brands reach this point somewhat 
short of the extreme white color. Where 
this is the case, care must be taken that 
sharp edges and angles of the tool are not 


melted down. This is especially to be 
guarded against in hardening taps, dies, 
ind the like. As in forging, it is neces 
sary to see that the heating proceeds un 


iches through the entire 


ass of metal. Unless this is done strait 
are sure to be set up. Such strains, 
+1 


mav be more or less 


he torging, 
1 


ved in the heating pr 


hardening; but if they occur 


through inexpert hardening they are n 


later damage 


later relieved, and sooner or 


the tool, if indeed they do not ruin it 
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entirely. Too great care, therefore, can posure to the air.and slow cooling is not interval between the removal of the tool 
not be exercised in this matter. always satisfactcory—for many purpose from the fire and its quenching in the oil 
Milling cutters, reamers, drills, and indeed, it is very unsatisfactory Most for, as already pointed out, the contact 
similar tools are peculiarly susceptible to makers recommend the air blast for hard of the intensely hot steel with the air is 
cracks resulting from internal strains, As_ ening \s this furnishes a continuous kely to cause more or less oxidation 
these defects frequently do not show un supply of cool air in rapid motion, the 
til long after the tools have been set to result is generally good. Since part of MeTH e Dirrine 
work, it is important that all possibie p1 the latent heat in the air 1s extracted in : nanner Of immersion 1s important 
4utions be taken and suitable appliances the process of compression, compressed !" Certain cases \ll long tools, such as 
sed in hardening them air is better for the purpose than that from drills and reamers for example, should be 
a blower. The convenience and simplicity ™™ersed \ ind rather gradually 
HEATING Cutters, Dies, DRILLS AND of this agent, where available. recom [his precaution avoids unnecessary inte: 
REAMERS nends it nal strains resulting from uneven cooling 
Some tools, as milling cutters and dies [he immersion is to continue until the 
for example, require heating entirely DISADVANTAGES tool can be safely handled, and then it 
— [wo disadvantages, however, should be aid in a dry place for further cooling. It 
LN mentioned, neither seriously impairing its '5 "Mot sate to remove the tool before 
¢— usefulness, namely: the cost and the oxi cooled to the point idicated; not ) 
\ 3 N ation The oxidation is negligible ex plunge it beyond the point to which it has 
< ee, cept in the case of the finer tools, in een properly heated, in th ise of such 
FL pSe which case it may be objectionable s are heated for part th ength 


: though steel and oxygen combine readily nity Cracks or checks frequently res 
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to heat the whole tool and afterward an nly desirable, but most necessary to }+——~—- ie ater On 
neal the shank or neck, so as to secure the keep the oil stirred up and_ properly | 
“14 ’ . i" of 0 
greatest possible toughness at that point. cooled. In such a shop air and flowing | 
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ready for use without further treatment 
other than grinding perhaps. For ordi- 
nary tools of simple design and sufficient 


cross section to make the brittleness con 


comitant with extreme harduess, the 
harder it is the better it will stand 
up. It is true, indeed, that under 
certain circumstances a tool soft enough 


to take a good Swiss file will do satisfac 
tory work. But in general, softness is to 
be avoided except in those tools where it 
is necessary to protect the small or sharp 
cutting edges from crumbling. Such is 
the threading dies, smal) 
milling cutters, and the like. Soft tools 
(relatively speaking, of course; for com 
pared with carbon steel there is no such 
thing as a soft high-speed steel) are 
sure to “gum” quickly under anything 
like efficient speeds and heavy cutting, 
particularly in the case of those subject 
to a good deal of friction while at work 
—reamers and drills, for example, The 
safe rule is to make all tools as hard as 
possible, remembering, of course, the ca 
tion as to leaving necks, shanks, and simi 
lar parts in the annealed condition; and 
then “drawing” the temper of such as re 
quire it to the desired extent. 


case in taps, 


Toots THat Reourre to BE Drawn 

All small drills and taps, and threading 
dies of considerable size even, need to be 
“drawn,” as also do most milling cutters 
and in fact all tools whose cutting edge 
is in the form of a rather sharp angle. 
This process is, perhaps, the most difficuit 
in the making of a high-speed tool, and 
requires more are and attention than 
any other. It is, of course, possible to 
get results, at times good results, with 
very simple apparatus—a fire and a nail 
Such crude appliances, 
recommended 





keg have served, 
however, are not to be 
where uniformity is desirable in tools >f 
the same kind, or where tools for a va 
riety of purposes are made. 
SuGGESTED EXPERIMENT 

If it is desired to experiment with as 
little expense in the way of apparatus as 
possible, and to take the chances of fail- 
ure, which is almost certain to result un 
less the tool-smith has had some experi- 
ence with “drawing” the new steels, it 
may be done with least risk by taking, 
say, small lathe tools, such as are gen- 
erally used with tool-holders, as a begin- 
ning. The tool is to be gradually heated 
until it reaches a dark straw color, and 
then cooled in the air blast or oil bath as 
when hardening. If a greater degree of 
softness is required, this may be had by 
allowing the tool to cool in air; or if still 
greater, by raising the temperature till it 
reaches a greenish tinge, and then cooling 
slowly. Sometimes better results are ob- 
tained by heating first to a greenish tinge 
and _ cooling, then re-heating to a 
barely perceptible red—that is, a red just 
perceptible in the dark. The nail keg al- 
ready mentioned may serve to give the re- 
quired darkness. 


and 
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CoLork NOT A SAFE GUIDE 

The color scheme as here outlined is ob- 
viously very general and necessarily ra- 
ther indefinite. For this reason color is 
not a safe guide in the treatment of high- 
speed steel. The variation in color that 
will cause an important difference in the 
temper is often so slight as to be scarcely 
perceptible to the most experienced eye, 
even. The only way to insure uniformity 
and accurate work is to use suitable ap- 
pliances. About all that is actually re- 
quired for this purpose is a bath capable 
of being heated to and maintained at tem- 
peratures up to about 350 degrees Centi- 
grade, which is the equivalent of a little 
more than 660 degrees Fahrenheit. A 
good high heat thermometer is a part of 
the apparatus. 

A TEMPERING FURNACE 

A good form of tempering furnace, us- 
ing an oil bath, consists of a suitable tank, 
supported or suspended within which is a 
perforated pan for holding the tools to be 
drawn. A thermometer is suspended in 


Thermometer | 























APPARATUS 


FIG. 4. OIL TEMPERING 


the bath. Gas is perhaps the most conven- 
ient fuel because of the ease with which 
the temperature can be regulated; any 
other convenient fuel may be adapted to 
the purpose by properly designing the 
heater. A convenient form of furnace is 
illustrated in Fig. 4. 

In using the oil bath for drawing the 
temper of high-speed steel tools, unless 
there should be go0me special requirements 
or conditions, it is safe to draw milling 
cutters, drills, thread cutters, and the like 
to about 250 to 260 degrees Centigrade, 
which is approximately 480 to 500 degrees 
Fahrenheit. Small taps and threading 
dies, drills of small diameter, and similar 
tools requiring unusual toughness because 
of the small cross section or sharp cutting 
edge, must usually be drawn considerably 
higher, say to about 350 degrees Centi- 
grade or 660 Fahrenheit. 


ALLEY BaTHS 


There is another method of accomplish- 
ing a result that is reasonably certain, 
and which requires no apparatus except a 
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melting pan, any sort of fire giving heat, 
and a suitable quantity of alloy of the 
proper mixture. If different degrees of 
heat are required, as will be the case if 
a variety of tools are to be made, several 
variations of the alloy will be required. 
Lead and tin, when mixed in varying pro- 


portions, have different melting tem- 
peratures. An alloy which melts at 250 
Centigrade, for example, contains 13 


parts lead to 4 parts tin; at 260 Centi- 
grade, 17 to 2; while the mixture melting 
at 325 Centigrade contains 100 parts lead 
to 1 of tin. 


HEATING THE BATH 


In using these alloys for tempering, the 
heat should be just sufficient to melt them, 
and no more. For this reason gas or oil 
is preferable for fuel. If the metal does 
not “set” around the tool when first im- 
mersed, the temperature is higher than the 
melting point. A few degrees of dif- 
ference of course does not particularly 
matter. In fact a slightly higher tem- 
perature than that of the melting point is 
necessary, in order to keep the metal fluid. 
The tool is slowly immersed in the bath 
and allowed to remain until heated 
through. It may then be quenched or 
cooled in air, as when using the oil bath. 
The simplicity of this method recom- 
mends it. Its obvious disadvantage, how- 
ever, is the impossibility of varying ac- 
curately the temperature of the bath with- 
out a considerable variety of alloys in 
stock. 


Recorps SHOULD BE Kept 

It ought to be scarcely necessary to say 
that a proper system of records showing 
the essential facts in the tempering of 
tools of this kind is of great value. The 
record ought to show not only such data 
as relate to the making of the tool, but 
its efficiency in the shop, so as to afford 
a basis for varying the treatment in case 
the tool should turn out poorly. 





The broadening field of engineering 
education is well illustrated by the in- 
stallation of courses of study in railway 
engineering and its administration by the 
University of Illinois. Four courses are 
now offered, covering railway civil engi- 
neering, electrical engineering, mechanical 
engineering and administration. The uni- 
versity has already a very substantial 
equipment for work in these fields, this 
equipment comprising railway and elec- 
tric-railway test cars, and the addition of 
a transportation laboratory is under con- 
templation. 





Prof. J. D. Hoffman, of Purdue Uni- 
versity, Lafayette, Ind., is engaged in re- 
vising his catalog file and in bringing it 
up to date. He would be glad to receive 
the catalogs of manufacturers of all classes 
of machinery and power-plant equipment, 
which will be properly filed for the use 
of the students. 
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The Kerr Steam} Turbine 


By C. V. Kerr 
Turbines have been classified as im 
pulse, reaction, velocity and pressure tur- 
bines, depending on the manner in which 
the energy of the steam is supposed to 
be used. To those who are familiar with 
water wheels it will be more easily under- 
stood to say that the Kerr steam turbine 
is built on the principle of the Pelton 
water wheel. It is a nozzle and bucket 
turbine of the purely impulse type, as 
compared with the guide and vane tur 
bine of the reaction type. The most 
widely known of steam turbines at pres 
ent are built on the principle of the water 


turbine wheel. The Pelton or double-cup 


form of bucket gives a nearly complete 
reversal of the jet of steam. 
pounding or dividing the turbine into sev- 
eral stages and the range of steam pres- 
sure into an equal number of drops, the 


By com 














FIG. I. TURBINE DISK MOUNTED ON SHAFT 
speed of rotation is reduced so that gears 
may be avoided and direct coupling to 
driven machines secured. The complete 
reversal of the jet of steam enables the 
minimum number of stages to be used. 
The Pelton type of water wheel has 
been chiefly used for high heads of water 
ranging from 50 feet to 200 feet. It i3, 
perhaps, under such conditions, the most 
efficient of all water wheels. With high 
steam pressure and superheat it may ¥-¢ 
expected to show similar. qualities as a 
steam turbine. In the old water turbine 
the highest efficiency was reached with 
low or medium heads of water for the 
reason that the lower the head of water 
and the larger the volume used the 
smaller the proportion of leakage througin 
the unavoidable clearance spaces in the 
wheel. Hence, we find the water-turbine 
type of steam turbine calling for high 
vacuum and showing its best efficiency 
under such conditions. The large volume 


of steam in vacuum makes the leakage 
losses through the clearance spaces small- 
er in proportion, 


On the other hand the 
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is independ 
clearance 
peculiarly 


Pelton type of steam turbine 
ent of leakage losses through 


spaces and is consequently 
adapted to the use of high steam pressur: 
and high superheat 

The throttling type of governor is used, 


first, on account of its simplicity; second, 
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rolling on knife edges, which permits al- 


most exact static balance to be secured. 
is in a plane at right 


rotation, the static 


As the mass of metal 
to the 


balance obtained 


axis of 


angles 
seciires also a running 
balance, The slight errors unavoidably left 


tend to neutralize each other 


in balancing 








SHOWING 


FIG. 2 


the wire-drawing at light loads tends to 
superheat the steam and thus reduces the 
windage losses; third, by reducing the 
steam pressure within the turbine the in- 
ternal resistance or 
the chief source of friction 
steam turbine, is 
nearly proportional to the load. 
and other reasons the brake horse-power 
developed by the turbine is found to be 
proportional to the steam pressure. The 
highest potential efficiency or the largest 
proportion of converted 
into work has been found for the lighter 
loads, The result is a flat steam-con- 
sumption curve. 

In Fig. 1 is shown one of 
disks mounted on the shaft 
within the circle of nozzles 
steam from one stage to another through 


windage, which 3 
losses in the 
and made 


For this 


reduced 


available heat 


oo 


turbine 
in position 
leading the 


the 


the castings, called on this turbine dia- 
phragms. The shaft is made from high- 
grade open-hearth steel which is turned 
nearly to size, key-seated, drilled and 


<| 


A NUMBER OF DISKS ON SHAFT 
when several disks are mounted at ran- 
dom on the same shaft 

The nozzle bodies are made from 
square cold-rolled steel and secured in 


the diaphragm by expanding and 
like The nozzlc 
tips are accurately formed from hexagon 
cold-rolled steel and screwed firmly into 
the nozzle body per 
mits the possible replacing of the nozzle 
tips, if needed, on account of wear or of 


place in 


beading boiler tubes. 


[his construction 


changing the size of the nozzles to secure 
power, The diaphragms 
iron with circular rim 
and arched center to withstand the steam 
best Each 
diaphragm has a tongue on one edge and 
a groove on When fitted to- 
gether, fiber packing treated with graphite 


greater or less 
are made from cast 


pressure to the advantage 


the other 


and oil is laid in the groove, thus making 
an elastic packing backed by a metal-to 
metal outer joint, Experience has shown 
this joint to be easily made, easily packed 


and always steam tight 
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C,G, Closed Position 
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Ctr. Line of Shaft 


< 
VIG. 3. ARRANGEMENT AND CONSTRUCTION OF 
fitted, then annealed under steam tem 
peratures to remove all internal strains 


likely to be effected by steam heat within 
the turbine. Afterward the finishing cut 
is taken on the shaft to secure true run- 
ning. The disk is screwed on to the split 
hub against a shoulder, thus clamping the 
hub in place on the shaft. A lock-ring fol 
lows the disk. The double-cup buckets 
are drop-forged from mild steel and 
secured to the disk by lightly riveting in 
dovetail slots. After the disk is other- 
wise complete it is balanced on a mandrel 


Section A-A 


GOVERNOR WEIGHTS 


The mounting of a number of disks on 
the shaft is shown typically in Fig. 2 
At the right-hand end is shown the gov- 
ernor mounted on the end of the shaft 
and one of the ring-oiled bearing brasses. 
At the left is shown the other ring-oiled 
bearing brass, together with the locating 
collar on either side of the brass. There 
is practically no end thrust in the turbine, 
and theoretically none, The locating col 
lars are used for securing and maintain 
ing an exact alinement of the disks with 
the nozzles. 
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’ 
rnor is designed f 2 per cent t 
inge of speed. In this case the centrif 


ral moments are reduced to the thrust on 


he governor spring. The result is a un 
rm increase in thrust with the mov 
ment of the governor spindle and steam 


valve Proportions of weight may  t¢ 


isily found which will make these lines 


oncave upward or convex upward, as de 

sired. This permits the greatest stability 
1 } ¥ } 

if the governor to be secured for eithet 

ght load or heavy load. In diagra 

hown, equal stability at all points 

riven by the straight lines [he powe: 

f the governor or its ability to mov t 

) — 


ve at any position 1s given Dy ne ve 
al distance between the lines. With 


isonable limits this may be v ried to 


suit the requirements this const ’ 
res governor that is quick d 
stable, requiring no lubricat t the 


weights at the point of support 
In Fig. 5 are shown the working par’ 


if the governor The knife-edge blocks 


ire here shown set in the rim of the cup 
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| spring is of th linary ympres 
ion type with square ends seated on 
St ila 5 Th I oh la id ( ] s 
no nd made long with a se fit 
shaft to prevent binding, Motion 
smitted to the governor spindle b 
: , 
i transverse pin lying between the mo 
t rin s] nd I n lla 
g 
pl Ire< k \ ) 
) l | rcks reely l l sp dle ] 
forming a universal joint 
[he steam turbine is especially adapted 


to direct driving of high-speed machines 
It is not like a patent medicine, good 
for anything and everything The steam 
engine 1S a monument to the engineer 


f painstaking design and 


ing profession « 
superior constructicn It kas qualities 
nd applications which will secure for it 
doubtless, continued use, no matter how 
videly useful the steam turbine’ may 
prove to be \ curious pred 


made at the time the locomotive was in 
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mineral cylinder-oi! is used in the bear- 
ing case. This permits running the bdear- 
ing at any temperature likely to arise 
without resorting to water-cooling or 
other devices. The body of the turbine 
is made up of steam and exhaust-end 
castings and diaphragms which are held 
together by through bolts. The body of 
the turbine is lagged to prevent radiation 
and covered with a _ sheet-steel jacket. 
Leakage of steam around the shaft at the 
steam end of the turbine is prevented by 
combining metallic and fibrous packing. 
‘rom the spaces between, the steam 
leaking through the metallic packing is 
tiped back to a lower stage of the tur 
bine \t the exhaust end on non-con 
densing work, leakage of steam 1s pr 
vented by simple fibrous packing. For 
condensing work an inner metallic pack 
ing is also used and the space between 
may be filled with water to secure a 
igh vacuum 

Che lubrication of the turbine is con 
fmed to the two-ring oiling main bear 
ings and to the governor pivot block 
which is provided with a reservoir of oil. 
There are no internal rubbing parts and 
lubrication is not required. The exhaust 
steam is, therefore, free from oil of any 
kind and may be used for any purpose 
for which clean low-pressure steam is 
iseful The arrangement of turbine and 
generator permits either machine to be 
removed without disturbing the other. 

he result of the construction of this 
type of turbine and the throttling sys 
tem of governing is very well shown in 
the following comparative tests of steam 
turbines given by Foster m his book on 
Steam Turbines,” page 162 (the last line, 

















IK 5 GOVERNOR PARTS 


generatol delivering 


current at 125 volts and running at 3000 


revolutions per minut The floor space 
is somewhat less than 3x7 _ feet Che 
unit runs with very little noise, vibra 


Between the turbine 


nd generator is shown one of the ring 


bolted to the 
turbine On account of the heat trans 
mitted to the bearing by the cast-iron 


upport, and also by the steel shaft. a 


FOR KERR STEAM TURBINE 


relating to the Kerr steam turbine, is ad- 


ded ) 
Load per cent 1 £75 = 25 
Steam efficiency per cent. 
Z elly, 350 kw halal esa 1 80.3 S88 36.3 
Rateau, l00O kw.... - 100 78.0 55.6 33.7 
Rateau, 500 kw eer 1) 77.2 55.0 32.0 
(U.S.A.) Westinghouse, 1250kw 100 785 57.3 360 
(U.S. A.)Westinghouae, 400 kw. 100 78.5 57.0 .. 
c. A. Parsons, 1500 kw ; 10) 78.0 56.0 833.4 
c. A. Parsons. 50 kw , 10 78.0 656.0 33 7 
Brown-Boveri, 300 kw : 1) 77.6 56.0 3338 
Curtis, 2000 kw 1) 77.2 654.2 31.4 
Curtis, 600 kw... (ace eewKKs 1) 76.5 52.4 28 
Curtis, 500 kw ooee- + 100 76.2 51,7 28.1 
De Laval, W0O0kw . 10O 762 83 LU 
De Lava), 20 kw........ i 1 82.0 68.0 52.0 
Kerr, 50 kw ‘ . 100 76.3 63.3 2W9-¢ 


see id aa 
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Tr} ccompanying table shows results of 
tests inade on the turbines best known at 


the present time. The Zoelly, Rateau, C. A 


Parsons and the Brown-Boveri are tur 


1 


Lines of European make, while the other 


re American [he loads are stated as 


lhe nearer the steam consumption ap 


proaches the per cent. of load the better 


ad the steam economy should be as 


near to 50 as possible 


] 


The 200-kilowatt De Laval turbine was 


governed by varying the number of a 
’ | 


which would not’ be 


- 
f 
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adapted to the tur 
results from t 
trifugal pump 1 


res of the most efficient load 


the performances Thus at 50 per cent 
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deliver 200 


against 


| his corre sponds 


ver Iso 


supply at 


about 2000 
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FIG. O. KERR TURBINE COUPLED TO 





























FIG. 7 TURBINE FORM OF CENTRIFUGAL 


in ordinary service. The 20-kilowatt D 

Laval turbine was throttle-governed in the 

usual way The 50-kilowatt Kerr turbine 
1! 


was throttle-governed at all loads These 


are results from the first condensing 
turbine of this type tested which was d 
signed as a compromise to run either con 
densing or non-condensing 

An application of the steam turbine 
which is doubtless destined to be widely 
useful is the driving of centrifugal pumps 
for handling circulating water for con 


densing plants, for boiler feeding and for 


bine developing about 
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( pads 


“ed ( tT 
and after 
pins Che 
experimental unit 


laboratory 


oO It 1s 


Steam tu! 
horse-powet 
on condensing work, coupled to a Worth 
pump. The 


base is arranged so that by removing the 


outboard 


corresponding 


\ GAS BLOWER 


Fig. 10. The 
veen blast pres 


wv the curved 
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thi cast a 
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shown in tig 1] the I rbine may be run 
n the throttle for any blast pressure de 
ed below the maximum or limiting 
pre re for which the governor 1s _ set 
ror nstan I 2-inch water pres 
‘ O1 ibout sunees, is desired 
n the cupola pressure of about 42 
pounds gag would give the desired 
pre re at peed of something over 
1600 revolutions per minute lhe high 
- = 
16 
15} 
lt 
13} 
32 
Su 
2 10 
_ 8? 
3 7 
£6 
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FIG. 10 HOWING RELATION BETWEEN 
rEAM AND BLAST PRESSURES 
pressure of 16 inches of water, or 9 
ounce pressure, would be given by 52 
pounds gage pressure at a speed of 
2100 revolutions per minute The cu 
pola tender has thus the advantage of 
knowing the pressure of steam on_ his 
turbine, the speed im revolutions per min 


blast 


all indicated by thx 


ute and the on his cupola, 


pressure 


pressure of steam be 


low the governor valve referred to the 
calibration diagram of Fig. 10 The an 


noyance and unreliability of the ordinary 
find 
the 


water gave is thus avoided. Here we 


the advantage of the turbine over 
service of en 
belts by this 
For 


will 


steam engine for similar 


iwoiding the use of 


direct-coupled driving of the blower. 
the turbine 
the 
with the greater reliability 
the 


similar service steam 


give better economy than steam en- 


gine, toge ther 


obtained by avoiding breaking and 


slipping of belts The minor advantages 


convenience in operation, of 
the 


ot greatet 
smaller space, clean exhaust and 


ring-oiling bearings on both turbine and 


blowet may be added to set forth the 
ideal unit for such purposes 
rhe water-gas process of making il 


this 
process in brief consists in 


luminating gas is chiefly used in 


country Lhe 


supplying air to a bed of fuel in a large 


retort or gas generator until a high tem 


perature is obtained. Then is ad- 


mitted 


steam 
which decomposes in the contact 
d-hot gas is 
carbureted 
As the de- 
water by the hot car 
the fuel bed the 
reduced in a few minutes 
to a point below which it is not practi- 


with carbon and water 


obtained This is afterward 


and becomes illuminating gas 
composition of th 


} 


bon absorbs the heat of 


temperature 1s 
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The 


nim 


cable to continue the blast of steam 


ir-blast is turned on and in a few 


svt 


es the fuel bed 1s again brought to the 


intervals 


For 


proper heat his alternates at 


of a few minutes day in and day out. 


this work the turbine-driven blower, as 
shown by Fig. 9, has special advantages 
[he steam turbine is not affected by 
water entrained or carried over by the 
live steam, except by slowing down in 
case of an unusual amount. Under like 


conditions a steam engine would be = in 


danger of knocking out a_ cylinder-head, 
or causing other damage 

The unit shown in Fig. 9 is made up 
if an 18-inch Kerr steam turbine, coupled 


to a No 8) 


blower capable of delivering air fot 


Sturtevant extra heavy gas 


such 
purposes at pressures 


depending on the 


speed, from 10 to 14 ounces or I8 to 


24 inches water pressure. The usual pres 


sure ‘s about 12 ounces or 21 inches of 
water, given by a speed of about 2800 
revolutions per minute For this gas 
works service the ability of the turbine 


to take full 


quickly is very useful 


Start 
[The unit in ques- 


steam pressure and 
tion has been got up to full speed from 
Start by full 
pressure in seconds. In 


standing admitting steam 


from five to six 


emergency the turbine can be started with 


full steam pressure admitted to the cold 
turbine without danger of distress or ac 
cident The sectional construction of the 
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Machining Steel Gear Blanks for 


Automobiles 


By “Auto ENGLAND” 


The spur-gear blank shown in Figs. 1 
and 2, is made from a drop forging for 


the change speed box of a well 
5.883 


outside diameter, The method here shown 


gear 


known automobile, and is inches 


of machining them is the quickest we have 
of interest to 
the AMERICAN 


made true to 


yet devised, and may prove 
some of the readers of 
MACHINIST They are all 
gage, on a Warner & Swasey capstan 
lathe, in 45 minutes each—not a bad per 
formance 


We first 


. four-jaw 


grip the blanks over the top in 


chuck, leaving a clear half 


width of the rim free of the chuck jaws 


to be 


I might add 
tried 
them on the inside of the rim, so as tu 


rned over the top. 


that we had _ previously gripping 


illow us to turn completely over the top, 
but owing to the taper on the dies for 
stamping the blanks we could not hold 
them tight enough to stand the broad fac 
ing cutters operating on them. They are 
first bored out to 2% inches diameter, a 
roughing and a finishing cutter being nec 
for this The 
forming cutter, shown in Fig. 3, 


essary operation rough 
is then 
7 


brought up to the front face of the blank, 





FIG. II 


GOVERNOR AND 


turbine and the absence of small running 


entirely trouble 
Pox cr 


clearance avoid almost 


due to heat expansion 


\ Staten Island editor got his paper 
o't in spite of a seriously broken down 
electric motor by placing his 35-horse- 


power automobile alongside the building 
and making connection from the engine to 
the press through a hole in the wall. 


STEAM-END 





CONNECTIONS ON KERR TURBINI 
and the 


Stan 15 


latter is roughed out Che 


then revolved and brought 
fourth tool, shown at Fig. 4, w 
face of the blank com 
marked 
the 


set-screw points for gripping them in the 


ishes the front 
Lhe 


1, in Figs. 3 


pletely countersunk holes 


and 4, are to receive 


holder, shown in Fig. 5. The end marked 


r is turned to fit in the capstan, while the 


front pilot end E is hardened and ground 











and driven into .v, as show vy the dotted 
nes Chis is done to cheapen its man 
ifact msiderably is the slot for 
holding t cutt icross the end of 4, is 
gashed ulling machine, with 
convex cutter of the proper width 
whereas, if x wi nade solid with &£, 
milling the slot for the cutter would be an 
xpensive operation The slot C can 
slot-drilled in /, in a comparatively short 
time, the two pointed set-screws D grip 
the cutter rmiyv in the Slot 
lr} ‘ ‘ — } 
he next operation is irn over the 
p oT he blank as fa is 1e ch K jaws 
| \ ugh 1g ind 1 s] 1 1< 
“Stee 
FIG. 1 
FIG. 2 
DA A 
FIG 
A A 
FIG. 4 
OO! AN 
elt tts ir ne 
ad far thic ne Ps ’ 
FINISHING IN ANOTHER LATHI 


he blank is taken to another lathe t 


be finished in the chuck shown in Figs 


6 and 7 This chuck is mounted on a 
plain face plate, which is recessed to ré 


eive the spigot marked KA, in Fig. 7. This 
lead central. Three ™%-inch set 
screws secure it in position, by passing 


through the face plate, and screwing inte 


the three holes marked / The body of 
the chuck / is a gray-iron casting and 
iply made, cored it and recessed to 
eive the gear blank, which has been 
vaartly turned, and reduced % inch in 
diameter on the front end, to receive the 


steel clamping strap G, which is bored out 


Three saw slits are milled 


1 rked When t! mping strap 
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gripped up by thi 


slits allow the chuck 


then complet d 


steel clamping bolt 


nurled thumb nut 


) 
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equires the six 


WI 
( lv h W 
lesigned vd it 
p< ( 
E 
B . 
iB > | 
D 
FIG, Ss 
f 
I e 
} 
FIG 
G 
] F 
IG 
ING ) | 
gray-iron pla 
nard 
neh 
ente 
rT ned 
luce 


The tt 1 ene 
= ores 
nd the split ring 
ed 2 les diam 
: The s 
ih jig 
\ ) ink, tne 
ts normal position just 
e | ilk Whe 


utter up, and expands 


jig fast t ts work, 


leaves nothing 


is then ready for the gea 


led several hundre 


tive drill press w 


; 


1 accuracy 


A Diminutive Steam Engine 


ingineer ce 


posirion of small 


ich was made by 


Eaton, Indiana, 


aking miniat 


M 


FIG. 


FIG 


engine ope! 
speed under 
vs that hold 
trom mm 

ne as to dety 
re a_ tract 


ter The 


ich in diamete: 


by Cunnimgl 
wheel that t! 
gine has 1/16 incl 


id measures '® 


the capped cylinde: 


The stuffing bo 


scraped from sill 


coarse for the put 


ig fluid for marki 
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Practical Letters From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice and Economy 





WE PAY FOR’ USEFUL 


A Corner-rounding Tool for ning true, and can be replaced by various 


sizes of rings to accommodate different 
Patterns diameters of work The other end of the 
work is centered by reversing and holding 
The illustration shows a device for in a spring chuck, and centered with a 
rounding corners on patterns, It consists similar drill and countersink 
n, \n advantage which the device shown 


iat the work will run perfectly 


1 
I 


as shown in the illustration, with a flange gives, is t 








| 
| 
CORNI Oo I r 
to prot hand fro ping agains tr for reading in the geometric dic 
the euide ring d. In front of this guide which is done after centering 
ring th itter c is located, which 1s fast H. LANGBERN 
: ened to the shaft f by a nut a, which 15 an 


evlindri tl behind the ft] We on th S cyl Molding a Worm Wheel in a 
indrical part the other guide ring Db re ‘ — part Flask 


The tool is driven by a flexible shaft /, 


which can be connected to any ordinary Persecution m_ the hop or foundry 
lathe by having a center fastened to one 'sm't new, but it isn’t every man whose 
end of the shaft to fit the lathe dose of nagging shows up his ability, as 


ile 


This tool will be found very useful on Was the case in this instances 














large patterns, as different-size cutters He was an ambitious young molder and 
can be put on for different-size rounding had failed to be frozen out by impositions ; 
Amos I \lUM MERT nd, after having been given all the heavy 
] ] 1) 4 
ve days WOTkK possIbdDi« ror some 
| 1 7 - a 1 1 
: : was handed out a worm-wheel 
sina eile —_— : “a 
Centering Device for Turret jattern and provided with no three-part 
Lathes sks, as all usag nd custom required 
It happened t ttract the attention of 
| bmit a sketch of a devi used on tl iperintendent, so he watched to se 
ew machines, which | think will be of if this would be the “last straw.” or if the 
interest to readers of tl \MERICAN MA man would have a surprise for his tor 
- 
Hex. Turret 
Spring Chuck Combined D 
on Hardened Steel Ring 1} aud Couutersin 
Live Spindk — Z 
- \ , 
J , 
The Work, Tool Steel Pin 7 in, long Lda 
CENTERING DEVICE FOR tf LATHE: 
CHINIST. The device is used for centering mentors, as had proven the case sometimes 
long work, which is afterward ground af- before when it came to a question of 
ter being turned but before cutting off knowledge and ingenuity 
It consists of a tool- or machine-steel Che problem did not take long to solve, 


socket bored to accommodate a standard zs shown in the accompanying sketch, and 
combined drill and countersink, which is brains against position won again 

held by means of a set screw The hard The sand carried by the cope and drag 
ened steel ring will insure the work run is shown in the sections 4 4, while the 





IDEAS 


heart-shaped section ring 8B is free from 
either and has a parting between both 
cope and drag. By twice rolling the flask, 
the pattern is drawn and the mold com 
pleted in record time. The castings all 
went out of the foundry by way of the 
scales in the morning, and another of 


those bloodless victories was won. Just 











MOLDING A WORM WHEEI 


little resource on the man’s part and a 
time-honored custom was dispensed with 

It is perfectly obvious that this treat 
ment could apply to a great deal of three 
part flask work, and the only regret 1s 
that the man’s sole reward was his own 
satisfaction with a job well done—and the 
knowledge that the occurrence was noted 
and appreciated, if he reads the AMERICAN 
MACHINIST and happens to see this. 

Lucten |. YEOMANS 





A Soldering Center 


It is often desirable to solder pieces 
together while one piece is held in the 
*huck or against the face plate. The usual 
way is to hold the one piece against the 
ther by means of the tail center. This 
s all right for heavy work, but for light 
work I use the spring center shown in the 

The body 4 ts a piece of steel 3 inches 
long, with a ™%-inch hole through it, B 
is a plug screwed in one end, and C is a 
plug, with a hole through it, screwed into 


B A Cc 


Ke VW WV j AVY pos i 


A SOLDERING CENTER 





D 
a Rete 





the other end. The pin D runs through 
the plug C. It has a shoulder on the end 
to prevent it from dropping out. The 
shoulder bears against the spring FE. Th 


plug B has a female center in it which 
engages with the tail center. The tool is 
put between the work and the tail center, 
and the tail center is moved forward. A3 
the pieces are held together by spring 


pressure the outer piece can be moved to 


the desired position without any trouble 


Fr. B.A 








Tool-room Repairs — Drawing 
Twist Drillsa—Making Small 
Punches 


Once upon a time when | d charge of 
tool room, we had considerable t1 le 
( sed DY { Wisting it I thi 


rose reamers fact all drills ving a 
taper fit. 1 n vay t of the t ble 
was to the s] ka ut a 
eather in ‘ l ck | took i 
the Stal ( ] ks tur a ft 
shown at Fig. 1 id cut a fir 
1 it, ther eK e nut B. and 1 the 
ipper face ot t turned the V p 
ction (¢ | {i } nut dp 
4 ck 1 tii 1 ~ nine nd \ 


From tool steel | made the feather 


of such a k neth tl 


up against the end G, and forcing it up 
tight against the shoulders : D ished 
off the outside flush It makes an un 
breakable jol nd nut preset s ft 











AMERICAN MACHINIST 


ne + ) d re 
ved f ! x 1 ~ ~ ver 
ee-quart s being inged 
mscrew | ! ible 
\\ SAN NE 
Boring-bar Cutters 
tlow la 
ny er ” ( wr 
] ; ‘ ’ | 
iaW ! I 
\ S Wiie4re I d t 
ultiple cutting edg 
t | ' 
cl @ | 14! 4 
I \\ I s t t 
' 
7 
\ adslhe \\ 
do, wl k ‘ g l 
nd pil \ ting 


nw \ ré \\ cs 
he I p ( 
cents al t \ t dl id 
while rit st \\ v v 
t the a f tl ‘?) 
. ‘ re ic | ; ng 
pla he wall 
, 
leg stateme ti p aman 
th 
ming k 1 that 
( t ‘ 7 








i 
ring-machi ‘ pol 
tter in t , 
FIG, 2 
FI 3 
7 
D 
= 
E . 
c 
——_ 











PUNCHES 
\len wh ¢ rned boilermake 
punches tor pow: chines know that 1 
is the general practice to turn an inch 
] nel fre m the s e sized st ck is that 
juired for a quat neh pun 
Fils 
Linas 
E D 
F 
4] = 
G 
E | 
N 
‘ t of unnecess turning | 
e stub of an old punch //, Fig. 1, faced 
ff at E, di 1 and threaded s 
shown, and fitte Il punches from thre 
: ; 
quarter down to this punch holder. On 
collar C, I filed two flat places for the 
wrench. The punches should have a bear 
: 


< tt a < ar 
] , 
ds ts wi gainst i that 
hit + 1 ‘ 
l sning i ales 


hose who have t work 
vy ] w we the ct in tnis 
k. 1 for milling om thane 3 th 


A Handy Die-square* 
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wiping with waste, and in most cases not 
even that. Would it not be a good plan, 
prolong the usefulness of the punch 
die, to give them a bath in either 


and 
and 
hot soda water or benzine, after being 
ground and before being used ? 


H. M. H 


Releasing Chuck for Threading 


lhe sketches, Figs. 1 and 2, show two 
styles of releasing chucks used for thread 
ng short pieces, such as close pipe nipples, 

quiring a taper thread cut from each 
end, one end being threaded before the 
piece is cut off from the stock material. 
The releasing feature of these chucks is 
obtained in the case of Fig. 1 by the use 
of the taper key, and in Fig. 2 by thread- 
ing the sleeve A and mandrel B. Fig, 1 
makes the quickest arrangement, and 1s 
preferable where the chuck is held station 
ary; and Fig. 2 makes a safer and neater 











RELEASING CHUCKS FOR THREADING 


arrangement where the chuck must — re 
volve 

The sleeve A, Fig. 1, is counterbored at 
each end of the key slot, so that any burs 
formed by the movement of the key wil! 
not interfere with the free action of the 
sleeve on the mandrel. The mandrel B 13 
flattened at the key slot for the same rea 
son. When using the key chuck Fig 1 the 
key is tapped in snug before the piece to 
be threaded is screwed into the nose of the 
sleeve 4. The piece, having been threaded, 
can be screwed out by hand after backing 
out the key with a light tap of a hammer 
he pin in the end of the key prevents it 
from falling out of the chuck 

lhe action of the screw chuck Fig. 2 is 
similar. The sleeve A being screwed on 
the mandrel B, the piece to be threaded is 
screwed in, and after being threaded is 
released by backing off the sleeve Ada 
thread or two, The disk C is a hardened 
steel washer to take, the wear due to the 
slipping of the pieces when being threaded 

RIWAK. 





A Die Holder for the Lathe 


The illustration shows a die holder to 
be used on the lathe. It fits on the tail 
spindle C, and holds the die at A. It will 
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cut a true thread, is very rigid, and saves 
lots of time. B is a hole for a lever or 
spanner. I use the one I have mostly for 
finishing up to size, after roughing with 
a tool. All know how hard it is to start 








DIE HOLDER FOR THE LATHE 


a thread with a die and cut it straight; 
there is no such trouble with this die. 


W. T. 


A Drill Ejector 


lo expedite work on a large Niles hori- 
zontal bormmg and milling machine, the 
improvement on the driil socket marked A 
was applied, and its extreme simplicity 
and effectiveness won the admiration of 
all that saw it in operation 

The socket A is a standard No. 5 and 
fitted to the drill spindle B. This socket 
has a loose collar X on it that holds the 
g-inch round pin } in the eye of the 
socket. This pin slides freely in the slot 
This collar and pin constitute the whol 
improvement. Placing a drill or tool in 
the socket pushes the pin and collar back 
close to the drill spindle Che collar is 
about ™% inch larger than the drill spindle 
so that it will come in contact with the 
spindle sleeve marked C when the drill 
spindle is drawn all the way back, bring 
ing the pin in contact with the drill shank, 
and forcing it from the socket without 
stopping the machine. This is a great ad- 
vantage when it is necessary to run the 
machine at a high rate of speed, for it 
saves time and does not ruin the clutches 
or frictions 

The socket marked d is a standard No 4 


with the shank titted to No. 5 socket in 
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. \ DRILL EJECTOR 
the drill spindle / This is a smaller 


type of machine, and the socket has a col- 
lar N fastened to the outer end, which 
comes in contact with the sleeve E, which 
withdraws it from the drill spindle F 
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when the spindle is drawn back. This is 
far more effective than using a wedge 
and drawing it out, for it does not jam 
but forces in a straight line, and does not 
mar the spindle. 

This could be applied to a drill press. 
especially one with a revolving sleeve in 
the head. Its cost is nominal. The collar 
can very easily be removed by driving 


out the pin. Beny. C. Noste. 





Tools for Facing Injector and 
Injector-pipe Joints 


In a recent issue of your paper I noticed 
a sketch of a tool for facing globe-valve 
seats. I send you this sketch of tools 
which I have seen used successfully in 
large locomotive shops, and they proved 
themselves a great time, labor and annoy- 
ance saver, for all men working around 
locomotives know what leaky injector 
pipe joints mean. One tool is for facing 
joints of pipe and is screwed into the nut 
on the pipe, and with the concave cutter 


ad a 
Tool Steel | 

“—-), _. Machine Steel eS ey 

} Case Hardened 7 ' | 
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TOOLS FOR FACING INJECTOR AND INJECTOR 
. PIPE JOINTS 


the joint is faced in a few minutes, doing 
away with all filing and scraping, copper 
washers, etc. The other tool is for facing 
the ends of injectors, which get battered 
rhis tool quickly faces them up and gives 
correct radius to the seat. The teeth of 
the cutters require to be brought to a fine 
keen edge and left very hard. Flat cut 
ters can be used if required. The spring 
easy tension in the cutter. 
ri. me. RI 


Lives a nice 


Obtaining Machinists Under 


False Pretenses 


Under the alluring title ot “Machinists 
are Well Paid” the Chicago Tribune uses 

lot of space to spread such misinforma- 
tion as this 

“His age runs from 22, which is the age 
of the near genius in the craft, to 72, 
when he is a veteran of 50 vears’ experi- 
enee, gray-headed, spectacled, bowed and 
cfiicient Phere is a man with a crooked 
spine who draws S8o every week he works, 
because he, and he alone, in a force of a 
score of employees knows just how 
a new wool-carding machine should be 
set up, and he can do the work with his 
own hands. His crooked back doesn't hurt 
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him, either, in the opinion of his em- 
ployers or his employers’ patrons. He 
can make the machines that his firm sells 
“run.” It wouldn’t make any difference 
if he was bereft of his hands and did the 
work with his toes; the thing is, he does 
ii. Incidentally he got his crooked back 
through breaking in, or rather trying to 
‘break in, a new man in the trade. The 
apprentice turned on the power before the 
lest nut was tightly screwed on. So one 
of the many pieces of the machine, oper- 
ated at a speed of 200 motions an hour, 
tore loose and struck the expert. He was 
incapacitated for two months, and his firm 
lost much money because of it.” 

I had an idea that the supply of me 
chanics was running shy, but I didn’t know 
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the work, would like the pay better if there 
was more of it; but though the boss 
counts me a pretty decent sort of a work 
man who can also handle men, he'd have 
seven kinds of apoplexy at once if I inti- 
mated, ever so gently, that $100, or even 
S80, per was about my size 
FRANK C. Hupson 


The Automatic Feed Inventive 
Problem 


Herewith I present a solution of the 
problem at page 122. Referring to the 
sketch, Fig. 1, the sleeve H is held in sta 
tionary position by two bars / and /’, the 


gear J being screwed on it and locked as 





























FIG. I. MR SVEJDAS SOLUTION OF THE AUTOMATIC FEED PROBLEM 


it had reached the stage where they had 
to be obtained under false pretenses, with 
$80 and $100 a week dangled before their 
eves as bait 

I've worked in some pretty poor shops 
at various times, but none of them ever 
turned out machines that had to be nursed 
and coddled by an $80-a-week man, or that 
would tear themselves apart at the terrific 
speed of 200 motions an hour (less than 
four a minute), even if an apprentice left 
off about all the nuts on the machine 

Think of a machme “so intricate that 
to thoroughly master it is often the work 
of a lifetime,” and then ask yourself where 
the men or women are who will operate it 
after the “expert” gets through. The 
chances are there will be seven new hands 
a month on it, and half of them won't 
know whether it is an “intricate piece of 
mechanism” or an_ ice-cream freezer. 
The kind of a machine you have to make 
to put in the average shop or factory must 
be capable of being handled by ordinary 
labor. 

I know there are too few apprentices, 
especially those who stick to the job long 
enough to learn how to do things; but it 
doesn’t strike me as a square deal to coax 


a boy into the trade by making him believe 
there’s a chance to earn $100 per by fuss- 
ing with a machine that “no one else can 
adjust as it should be.” 

The machinist trade is all right. I like 


shown. The stud S is tixed in the cylinder 
A and carries gears K and L, which are 
locked together. The gear K meshes in the 
gear J and is of the same number of teeth, 
in this case 44. In one revolution of the 
cylinder 4A the gears K and L also make 
one revolution 

The gear meshes in the gear M, which 
runs idle on the screw C and has 40 teeth, 
or 8&5. The gear L, by having 48 teeth, 
or 8 teeth more, advances the gear M by 
8 teeth, or ! 
revolution 


5 of its whole number, every 


By engaging the clutch N in the gear 
M the screw is put in motion. All gears 
are of 14 diametral pitch. The reverse 
feed could also be attached. 

Jaltimore, Md J. A. Sveypa 

[Another solution of this problem is 
based upon the same principle, but is not 
so completely worked out. It 1s unneces 
sary to reproduce the sketch, but part of 
the letter is given below The gear re 
fcrred to in the first sentence corresponds 
to Mr. Svejda’s J, but it is placed on the 
hand-wheel side of the gear on C, which 
latter gear is permanently pinned to the 
screw-shaft.—Ed. ] 

. The gear is loose on shaft 
C and is kept from turning by a suitable 
lever resting on some pomt of support 
outside the mechanism, as even Archi 
medes could not move the earth without a 
fulcrum. This support should be in the 
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form of a rod, held parallel with shaft ( 
and of such length that the lever can slide 
upon it throughout the length of the feed, 
and drop off the end when the cylinder 
has been fed in far enough. The rod must 
be arranged so as to be readily swung out 
of the way to allow the screw to be 
turned back by hand 

“O. B. Server can probably adapt the 
change gears from some small lathe if lh: 
wishes to try this experiment; and, the 
ratio of the gears being a simple math« 
matical problem, he can doubtless work 
it out as well as I can, or better 

STRAWBOSS.”’ 

[A third solution on the same general! 
principles as the preceding two has been 
received, but it has a somewhat different 


disposition of the parts We reproduce 

















FIG. 2. MR. STEERE'S SOLUTION 


the business end of the drawing and part 
of the letter, omitting the description of 
the action of the mechanism, as we bh« 
lieve that will now be sufficiently clear 

Ed. | 

. Che clutch can be thrown 
out ot mesh at any time and the cylinder 
operated by hand. It would be better to 
make a friction clutch, so that when the 
cylinder is driven too far the clutch would 
slip and nothing be broken: or, better 
still, by adding another planetary gear, an 
automatic quick return can be obtained 
which would give a constant reciprocating 
lengitudinal movement to the cylinder a 
entirely automatic and requiring no at- 
tention. I can guarantee this direction of 
rotation only when the planets 1, Fig. 2, 
count out, in one revolution about their 
meshing gear ./, more than the number of 
teeth existing on the circumference of VM 
I know of no other solution of this prob 
lem, and give it in the hope that it will be 
of service and call forth other and better 
solutions CLARENCE E. STepat 

William G. Marr, Springtield, Mass.. 
sends in a solution practically identical 
with that of Mr. Svejda, only that instead 
of a clutch to disengage the feed, Mr 
Marr forms a handle on the hub of gear 
VW so that this gear may be slid out of 
mesh with the gear L. 


j-4 

Regarding the interesting problem set 
forth at page 122, the accompanying 

ketch, Fig. 3, illustrates a method of ob- 
taining the desired relative motions 

! is the revolving cylinder, B a pinion 
of 15 teeth keyed into the cylinder, and 

ise on the feed screw; C and D are 
\ eis t 5 ind 16 teeth respective'y, 
keved together and revolving loosely cn 

id / B and C mesh together. The 

i] #/f 1s mounted in lever G, which 1s 
prevented from revolving by weight F7 
| pinion JJ meshes with an internal 
gear F of 48 teeth, which is mounted 

ely 1 the feed rew On this inte 
nal wheel 1s keyed the ratchet wheel 
which by means of the pawl A drives the 
ind wheel / thus lriving the feel 
vhe 5 Z ind ( ré IO diam tral 
| } if, 8d ! il pit h 

\ he conditions enumerated are fully 
comphed with, \ 

The screw revolves 1/5 revolution pet 
revolution of .1, and in the opposite di 
1 nto 4 

” 


, , 
The mechanism is kept within the 


The feed is easily disengaged for re 
turning by hand by the handle M. 
It will be noticed that the mechanism 


has been kept small to keep th 


we ght i 
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sity for an internal wheel. 

Pinion B of 18 teeth, 8 diametral 
pitch, drives wheel C of 30 teeth. Keyed 
to C is pinion D of 15 teeth, 6 diametral 
pitch. C and DY revolve loosely on stud 
i, which is prevented from rotating by 
weight F. Pinion D drives wheel G, which 
has 45 teeth. Keyed to G, as before, is 


ratchet wheel #7, which drives, through 


A 
‘ 

cs 
IrIG. 1 Method of Laying Out. 


METHOD OF LAYING 


























FIG. 3 





MR. OWEN’S FIRST FEED DESIGN 
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FIG. 4. MR. OWEN’S BEVEL-GEAR FEED 


within the defined limits. Had there been 
nothing to prevent it, the lever G would 
have been better held by a stud attached 
to some other convenient part of the ma 
chine 

I send also, Fig. 4, another solution to 
this interesting problem. The principle in- 
volved is exactly the same as that of the 


solution just described, the only difference 
being the substitution of bevel for spur 


catch K and pin J, the hand wheel L which 
rotates the feed screw. Catch K is thrown 
out of gear for returning, by handle J. 

Such problems are always interesting, 
but examples such as these could be mul! 
tiplied ad infinitum did everybody who 
runs up against such things think them 
of sufficient interest to ventilate in your 


columns. W. Owen. 
Weaste, England. 
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shaped Cam 


Some time ago it was found necessary 


4 


to make a heart cam asa feed for a co 


earing so as to do away with the neces- A Method of Milling a Heart- 


winding machine, in which the coils were 


required to be wound smoothly. The ; 
cam made was carefully laid and drille 
around the outline, and the outer par 


- 








A ( 


FIG, 2 Position of Cam and Cutter 


when Commencing ta Mill 
OUT HEART CAMS 


rroken off, and hen filed to th 


line When this cam was tested ther 


it was 
were found to be numerous small errors 
which caused the wire to overlap and 
wind unevenly 

It was then proposed to make the cam 
in the following manner: Lay out the 
the cam roughly, as in Fig. 1 
} 


Drill and remove the outside stock, being 


curve of 


sure to leave sufficient stock to overcome 
errors in laying out. Put the cam on the 
nut arbor and tighten securely. As the 
roll of the cam is ' radius, select a mill 
ing cutter having the same radius. This 


may not seem necessary, but as the rolt 
f the cam must come to the lowest point 
will readily be seen that it would not 

to do so if a cutter of a smaller 
radius than that of the roll were used. 
It would also make a difference to the 
other points on the curve of the cam, 


1 


which is not quite so apparent at first 


SELECTING AN INDEX 

The next operation is to place the cam 
between centers on the milling machine, 
having the cutter in line with the vertical 
radius of the cam, at its lowest point. 
Next choose an index circle which will 
give a division of the cam such that the 
rise of each division will be in thon- 
sandths of an inch, if possible. For this 
cam we take a circle which wil! give 200 
divisions. As this will make Ioo divisions 
on a side, the rise of each division will 
be 0.011 of an inch. Now raise the table 
to the required hight, starting at the low- 








- 


fideo 
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( nrerenc« « t ws ‘ n 
MovinG THE TABLE , : a , ; 
a ‘ \ ng 
, , , , ’ 
i i 1 ts wer the tab 0.01! $ S S ‘ | y 
( 1 time, and revolve the cam one d Say wish know > Niles 1 i | 
cin ntil the highest point f th n 
n I e higi point . 2 i stam " S y te ; c 
s re iche d 1en 11S the tabl O.OIL Ior | S < y y . ; isk 
i div 10n oO! the can 


, , , ral 

Na ine eT? \ ] be fa) nd to S - 
, ' , ¢ 

~ Vcs ett , W ¢ { 4 ts | cS ce 
2 

sily rem d by smoothing off w 2 

e with Iipair 2 h T 





Some Arithmetical Short Cuts —. sd 


It is likely there are a good many rea 


rs of the AMERICAN MACHINIST who at! 


not quick at mathematics or expert w ¢ 
the slide rule, and who occasionally \ 
letermine results and re f idy to 
} +] 1 1 } +} . 
lopt any short « vat will help them 




















€ sed rr not d yends ip 1 W tne 
] ] I 
resuit 18 aS a ira iS 1S required — 
f 

rela mn of the side of a square to $s diag 
on S approximately as 7 to 10 lat / 

s within a small fraction; and whet 
eve ls ratio is sed to determin 
meas nent on a drawing, s st —_—_—_— 
diagonal ot a 7g-1nch square bolt . . 
the sulting 1! nches is nearet i 


I ig ig ¢ il pl yw t 
& cut 1s good enough S to ; : , 
f l ics S t i ) Liiel ( ( ( xpl mati lh 
‘ nterence rt rel s eS ? , . 
aA { I nte ( the idi hl oc 





+1 +} } | ] ‘ 
] t lam ff I the ‘ 
\ 
2 \\ vertica \ t ‘ ed, ) 
= ta pat illel to tl bas . lrawt wh ‘ tive clive \ 
9g B ] } v hi CCE t 1 ! t v I | 
\ eq ed cir ile ] I] SON 
= , imferet s known at t] | ter 
A B . 4 AdAition ¢ a See anil 
FIG. 1 ; tired. measure tl : re es 
’ ’ ’ { I l er 
( mas ¢ is } { 
, a loots 
| 1 its leng : \ 
: , 
) \ ap t 1 ) 
Si id ivantag liag , ’ 
a , f vivine ' rdne ! 
22 : , , , toughnes whi ! not d inishee 
D , ’ f ] ¢ | " } 
FIG. 2 ist as readily ow " le 1 
: 1 , { | ( 
af 7 uf y = \ ereas W th 1¢ . i y 4 
SOME ARITHMETICAL SHORT rs 5 
tenths | Ge ion 1 being 
: within 0.00001, which is tar within tl When the measur t small in en t t mI rvation f wood by 
mits of a draftsman’s ability to work proportion to the triang t 1 nly nec Uphur applied t liquid form t 
and probably far more accurate than ssary to use larg smal) Ils t ll spac 
be ybtained bv th shde 1 Phe s needed | vings tft f tl \ t perature 
ratios, that ‘is, 7 to 10 (or almost exacti scale, say one-quarter s A e sma vater 1 r alkaline tions have lit 
7 to 9.9) and 7 to 22, permanently drawn inits to represent larg nes, and in this tle effect on the phur, tl gh at a high 
na draftsman’s drawing board (see Figs ise we can reverse t thing and us temperature it oxidizes readily Che most 


1 and 2), enable him to instantly dete: irge units for small ones uitable wood for the treatment is poplar, 


mine the circumference of any circle with Toun FE. Sweet kk or pine not being so good 
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Molding a Large Jig Casting 


Molding E 
Cost 


between 


in Cores. 
Foundry 


ntirely 


the 


Dividing Up the 
and Pattern 


Shop 





B Y 


In making such a casting as the one 


shown in Fig. 1, of which only one is ex 
pected to be made, the first consideration 
should be of entire cost in both pattern 


and foundry departments combined 


j;ABE SY’! 


core J) is made as shown witii the bracket 
E and the piece 4 taken out of the box. 
For the core i: 


the rib is placed above the rib to the top 


also, a piece is placed at 


edge of the box; 












































and P are loose in 


| _ -_ — 
f . 2 | 
_ J 
; 1 ' aD ey 
vu 
a a 
= LJ J 4 
FIG. I. THE JIG 
With this in view, it was decided that = 
the mold be entirely formed in cores; this T i] 
proved successful. The ends of the castings Vida 
were formed by the cores .4 and B, made ty ,Q y 
from the box, Fig. 2, shown in planand de- p : 
tail section on lines A and B. In order to iI ~ an 
reverse, parts L and M are made separate Ni o TPT “UT 
and screwed to the bottom board, on the | a , 3| Gate 
correct centers, and pieces inserted be H 5| % 
tween them to form the required shape. Ny) SSS — 
{he lower parts can be nailed down, but | j the Ron ) £| " iA 
os | 


the N, O left 
place and the rib Q is screwed to the parts 
L and M 
core 4; to reverse for core B, Fig. 8, all 
that is necessary is to unscrew the rib Q 
vace the parts and M on opposite cen 


pieces 


The drawing as shown is for 


| 
1 again screw on the rib Q and turn 
over the pieces NV, O and P 

The cores C, D, E and F, Fig. 8, form- 
‘ng the center body of the casting, are made 


ects, 


in the box, Fig. 3, which, as drawn, shows 


the core C, except that a piece must be 
inserted at 4, Fig 


bracket D bemg shown in position and in 


3, filling the space, the 


detail below 

lo the the pieces R, S 
and 7, Fig. 3, which are loose in the box, 
are placed on the opposite side, the bracket 
D is taken out, and the bracket E placed 
The 


make core F, 


at the opposite side of the box also. 

















a strip the thickness of 


N ALL 


required, four right- and four left-hand, 
as regards the hooks in the cores only. 
The core H is a full round box, half of 
which is shown in Fig. 5. Four of these 
are required with small, dovetailed bab- 
bitt cores, nailed on. 


CovERING OR SLAB CorRES 


ta and zh are formed in 
As drawn, it 


One each of 
the box shown in Fig. 6. 


shows the core rb. To change for the 
core 7 the piece b is removed from the 
facing a, which is turned over and 
placed on the correct line for the op- 


The core za is a plain slab 
core, with facings removed entirely. The 
are formed in the 
which, as drawn, 


posite hand 


2a and 3? 


slab cores 2, 
box as shown in Fig. 7, 
is arranged for the core 3 

2 the piece a is removed 
core 2a the as the core 2, 
except that the coremaker must be in- 
structed, when making this core, to turn 
the box over in order to finish the oppo- 
site side of the core 2. Also, instructions 
should be given him as to the placing of 
hooks and vents, arrangements for gates, 


For the core 
[he 


is 


Same 


risers, etc. 
The cores now having been made and 
dried, we are ready for the molder. Owing 











CORE 


each end, thus narrowing the box by the 
thickness of the rib, and the piece B is 
turned over and placed on the opposite 
side of the box, The core G is formed in 


the box, Fig. 4. Eight of these cores are 


Section throug] 


Line A-B 





Bracket E 


i SY By Al 


Bracket D 


FIG. 5 





BOXES 


to the shape of the casting, the length and 
width of the metal in the bottom, and the 
hight of the sides giving so great a pres 
sure on the bottom, it is best that this be 
regular screw bed, with its 


made in a 
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binder plates below, and beams above the 
mold. 

\ hole being dug of sufficient size and 
depth to bring it well below the floor line, 


ant 


or being known to be in good 


“ondition, 


1 the cinder bed having been examined, 


a2 


level bed of sand is then made above this 


and the cores C, 1) nd / 
this, abutting each other, ar 
ilinement, as shown in Fig. & 
A and B are next St vd Ip 
and set square with the b 
y 
ae 
/™~ 
f i, 
«b 
/ » 
/ ™~ 
fA . 
a 4 
N 
/ * 
i 


nd temporarily braced, The 


ire 


] ud on 


vd placed in 
Lhe cores 
t each en ] 
ttom es 
> 
/ 
/ 
/ / 


ORE 


cores H are 


nserted in their respective prints, 
‘ured to the back of the “Ore l 

re Bas the case may be The c 
now brushed off, and any dirt « 
sand is removed \ll necessary h 
hooks, ete., are fi | Lh T 
ind ib are next pla ed posit 


and se 
or the 
res are 
rr loose 
oles for 
s r. Ja 


will be noticed that dividing this spac 
into three, while below we 1a\ four 
cores, crosses the joimts, ind hus helps 
» hold the cores in position; also, it give 
each of the three slab cores a bearing in 
the center on the parts 2) and & that cut 
through the metal, whereas, otherwise, th 
two outside cores would have bearings on 
the ends only. These cores being placed 
the cores 2 and 2a are placed on edg 
igainst the cores | and B. Sand is then 
laid on the bottom slab cores abo n 
inch deep; on this are placed plates * 
strengthen the cores, and allow f th 
binding posts, four of wl t sed, as 
ilso two iron blocks over res G. A 
ramming is then mad id the out 
side, and the gates cores are placed as 
shown in section, Fig. 8 [wo gates are 
used connecting vith the two inside long 
idinal ribs, giving a straight tlow for th 
netal Ch yutside is. the unmed 
to the hight of the top of the p s Oth 
DD Ss are placed i g le tT ft 
cores and 2a, and b ed “ ieces 
wood woeut AX4 Xact 
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length to prevent any straining of the wh me the regular binder beams, 
nold hen the whole is rammed up, in- which are secured and screwed down in 
side and outside, to the hight of the lower the usual way [his being done, the rails 
sections of the cores 2 and 2a. The offset are securely wedged under the beam. The 
in these cores gives tit :OS1T10 of the usual arrangements are made for overflow, 
tl the position of th 1al I le f fi 
cores G. This portion is properly leveled, etc., and we are ready for first iron 
ind a channel cut and filled with small On the whole this produced a_ cheap 
cinders, to carry off the gases which are casting, the pattern-shop expense being 
piped to the outside of the mold The small, and it was very largely machin 
four former halves of cores G are then work. Expens« t foundry was small 
placed in a straight line between the cores also, as all plat nding posts, block 
! and B These being in position, the etc, mentioned ommon  toundry 
stock. This being practically a dry-sand 
mold, I can see no reason why this method 
used in other cases should not result in 
clean, sound casting, as it did in this one 
Sy) “a The Professional Educator and 
WA Trade Schools 
4 ., r 
k- . By E. R. MarKHAM 
VY / , f 
/ / S / . : 
J 7 / / We are taught that confession is good 
/ , / / ; , 
/ VA t/ for the soul; and | for one am always 
/ y J ~ , 
/ e y, Re pleased to know that a man is sufficiently 
/ ~s 4 / ; . 
L/ $ J broad minded to acknowledge he has been 
ff ~~ . / 
‘ / in error. I was particularly pleased when 
I read the confession of Entropy at page 
/ / 238 
J / 
J Men in any given walk of life are apt 
// to hold lightly the ideas of others, when 
¥ 
J these ideas conflict in any way with ideas 
FIG. 7 they have held, and especially if the other 
fellow’s experience has not, in their esti 
mation, warranted him in expressing an 
BOXES opinion 
<7 7 
~ — Round Babbitt = 
OX Riser Over flow/Ceres } 
e825 ie = er a _$_ — 
See See aes SS ne, 
is ~ ; . 
‘ 3 Plate 3 t 
> * ~ ee — 
H H 
— BRiat — ~ 
; - 
a. = 
Con 
Core —v4 = = B 
\ “ G , G. : G G 
; “tf , 
— fer t Hit ; H 
; s — t dal’ ‘ 
J > =} j 
Plate — - J. 
i As . Tt | j 
; i i 4 ib j 
SSE EST t > 
Ru } 
Gate *. = S | P . . i = o _— - } 
Core ba tS i +. Core C Core D E F } 
; > Re > =: 
FIG. 8. THE MOLD 
ipper halves are placed on these, and the THe SHop Man BecoMes INstRUCTOR 
mold rammed to the level of the top of 
. ; . An experience of 25 years in pp work, 
rese Che cores 3 are w place d aiong , 
’ 7 a goodly part of which time w spent ta 
side the cores -! and B and braced in po- 
: , : charge of work, gave me an idea that any 
sition, plates laid over the cores G, and ' ; ; 
, education so tar a shop n nods were 
mn blocks placed on these to the hight of ’ 
the binding post. Plugs for the riser are ‘C™CSTMSO | not be gained anywhere 
' 1 chy) P +} t c . 
nserted in holes already arranged in but in a shop, and that ime spent 
] ) r \ + o + i) 
the cores 4 and B, at the highest point of ¢lsewhere was wors than thrown away 
metal. The mold is then rammed to the fuli Several years ago, much my own sur 


the basin made, and rails 


laid on the binding posts and blocks, above 


hight, runner 


I was offered a position in a manual 


01 At 


prise 


training sch: first | laughed at the 





hose whole past life sin 
Wing Si | had been spent inactive 
work, in producing commercial articles, 1n 
nning the policy of shops, should en 
ge in school teaching Nevertheless 
nditions were such that | finally ac 
ted the offer It needless for me to 
lat m deas have undergone a 
( we iv tha | Ce ooked upon 
foo rie l now consider f the ut 
t importan 
\ HLarVARD Prort Y 
| ipy's estimate of Prote Hanu 
Harvard Universit is, | m sure 
hared every tair-minde man who 
eard him speak on the ibject of 
! tra education ble h made a 
dv of t ibject, and realizes, as one 
] never Investigated t conditions 
eal t uurning need of son 
( whereb th \ t rt our com 
W\ th ind ot ( 1 m not 
y be taught to apply themselves to 
tron, but ma ilso be given an 
pportunity to become ilful in the par 
tar line of work the ( to take 
}) 
\ OF N EepUCATIO 
e valu f manual tramineg, or the 


her techni il education, depends 





the n employed in presenting tt, 


econd on the instructor, and third on the 


recipient Ihe ame holds true im the 


p. To be sure the apprentice has ex 


perience on practical work, but the char 
cter of the work varies, and those of us 
vho have employed large numbers of men 
now that many men who call themselves 
irneymen machinists, and who have 
iven the vears of their apprenticeship to 
he manutacturing concern, have ac 
tually thrown away much of their tim 


Pie FoREMAN’S RESPONSIBILITY 
1 le 


iractet! 


work them was not of a 


that 


VIVE 


ch; tended to make finished 


workmen of them; or the foreman didn’t 
now the proper methods of doing; or 
his time was so occupied with making 
money for the company that he had no 


time to devote to the apprentice. Of 
course we all acknowledge that the wel 
fare of the concern in whose employ he 
may be should ever be uppermost in the 
foreman’s mind, and always will be, if 
he is an honest man. Then again a fore 
man may know how a_ piece of work 
hould be done, and not be able to in 
iruct others. Ele is chosen to the posi 
tion he holds on account of his executive 


lity, and not on account of his interest 


in young men, or his desire to impart 
wledge to them, or his ability as an 

instructor 

ARTICLES AND LECTURES ON THE SUBJECT 
Che subjec f industrial education, or, 

; : 
is we understand it, the teaching o 
trades in schools specially equipped and 
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11 purpos 
»>me tor a num 
icCce ple l evel pp 

i ret 
lec res at vel ~ 
he sudye nd 
nen wh i give 
ess attentiol 
Man times th 

mad bu in 
litions, or the poss 

n, and as is gen 
s mditions im 

1 knocked dow 
vh ‘ 1} Ss 
iv¢ l ndet 

familia with 

n tim lé ol\ 
yportun ) 

CATION 

\ss Lila 

' 
tssOCiad 2S eo ( 
( yvears l 


ill callings of lif il | know that 
lucators who a nost vitally concerns 
he pres« l ire TO 1 
ninded and at t e fact th ] 
s s of s lepends on tl 
nen W vay be l upon to give ! 
recessaryv instruction 
| re 1 \ S tal h 
b 1 d oft dl » T 1 i i Tt stat 
\lassa S laving 
the exceller I vy Entropy, | 
mvselt of } » ity rt 1q 1g 
what iss of vould be consid 
for instructors, whe schools fe idus 
il edu \ tablished 
mmonw 
QUALIFICATIONS FOR INSTRUCTORS 
[ was informed that the first qualifica 
tion would be a thorough knowledge f 
the trade he was ich, and_= such 
knowl lo« nust ha « galne 1 \ it 
tual experience 1 other words, he must 
e a jyournevman§ tradesman Second, 
would be taken in account his ability to 
give instruction ers 1d third, his 
general education 
| am sure 1e above statement by th 
secretary of th vard will set at rest an 
tears that may ntertained by som 
that incompetent.men would be placed in 
such schools on a f a merely th 
retical education Phe mmission has 
studied the subject from all sides, ind | 
im sure will n make the serious m 
ike of appointing men yositions wh 
they would b illed teach subject 
thev did t understand 


\ man could not 
smithing in such a s 
practical blacl 


derstood how such w 


mercial establishments 
be qualified to impart 
others The same h 

tern shop: and in th 


hool unl 
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was D 1 oT itere 
I ears and | hay 
tunity to listen t 
1d informa ilks 
1 d 1¢ pin 5 
subj nore 
1oT I l Spe ik 
] f existing 
tics Is 1 edu 
lly the Ast 1d 
2 were set p an 
Such rgument 
I e consequen 
Nas som vho 
he subj \t th 
som ! S¢ th 
ip ss mS 
ND EpUCATORS 
I 1 rs ind ] 
da period of s 
I d nik th I ( 


‘essfully teach black 


less he Was ‘1 


ind he must also 
his knowledge to 
ds true n the pat 
nachine depart 
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n ess he is a practical machinist 
vith an up date knowledge of modern 
nachine-shop methods, he could not prove 
ther than a complete failure 

The successtul instructor must be ma 
er of his subject, must be one who has by 


udy dug down deep into 


the things th ire not known to the rank 
d fil nen in the trade However, 

s knowledge will prove of little va 
mhers nless he possesses th racuilty 

t imparting n 1 nd rstan lab ma 

HE SHOP AND THE SCHOO! 

In the ordinary shop the apprentice 
may be fortunate enough to work near 


eyman who takes sufherent in 


som our 


terest in him to give him first the points 
_ d l even though the f . 

iv need, nad even thougi ne Tore 

man may not have time to devote him, 


erv well. But. in m: 


get along 


the man the young apprentic 


takes to, and who takes to him, is not one 


fied to give him the best possible in 


sight into the case in hand 


In the school the product is the pupil, 
d the instructor must give him his 
whole attentio by this I mean all the 
attention necessary to produce the best 


possible results. but not to the extent that 
th | \\ rtd depend 


entirely upon him, 


nd fail to become self-reliant 

[he instructor must, of course, be a 
ian of good moral character, and coming 
» constant touch with the young man, his 
fluence must be for good in all cases 
\s stated by Entropy, there are no text 
books from which the young man may 
learn [he instructor must be an m 
structo in the illest sense f the 
word 


\ TPRADE-S¢ ADVANTAGE 
\ decided ad) 


such a school 


Hoo! 
gained in 


fact that 


to be 


in the 


antage 


consists in 


all probability such mathematics, physics, 
and other branches as are directly neces 
sary to the proper teaching of the trade, 
would be a part of the instruction given. 


be 


conducted, and am confident they will be 


I am sure such institutions could 


conducted, in such a manner that manu- 


facturers and workmen together will pro 





nounce them blessings to our State and 
nation. I do not say that mistakes will 
not be made—what great venture was 
ever started without mistakes being 
made? But let us one and all make an 
effort to be helpful to the men who are 
interesting themselves in this work 

The feeling is growing in Germany that 
the traditional hospitality of her universi 
ties and other educational institutions 


which heretofore have been open freely 


to the students of every land, should 


henceforth be limited, and, in some in 


stitutions, foreign students are required to 
are German 


1on rates 


than 


her tut 
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Drawing Boards with a Steel ind twisting of | me to atanee- A Difficult Steel Casting 
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which 
and the hub. 


he last Dhinie cores, 
formed the top of the blades 
stoppe 1 off 

the hub core stopped off the 


tting ol! 


Each core neighbor, and 


whole. To 


ymplicate matters, the hub core could 
tt be the last one placed, on account ot 
‘hamber, so it was impossible for the 
molder to be sure that the last core fitted 
That the casting was tru model when 
ompleted, therefore, was largely due to 
the accuracy of the cor xes furnished 
by the Gobeille Pattern Company; and, 


in addition, it was without settles or 


hrinkage crack It is, on account both 
ts intricacy and its size, a notable ex 
unple of what he d today in a 


e] foundry 


A Tool-block Holder for Boring 
Bars and Bolt Cutting 


Lh t I-D K olde now 1 ‘the 
lower right-hand cornet Fig pos 
sses advantages all its own over most 
e generally found. It ery solid 
Paw 
Y 





FIG, 2 


A BORING-BAR 


ly built; the fixed jaw H is at the outer 
end, and the sliding jaw J meshes into the 
jaws of H the same as some types of drill 
chucks. The bar at the top is fixed in H 
and guides jaw J. These jaws will clamp 
a boring bar so that any shake or spring 
comes from the cross slides or the bar it 
self, and not from the holder 

For 


a rod 


use in cutting long bolts there is 


holder which goes with this, the 


HOLDER AND A BOLT-ClI 


AMERICAN MACHINIST 


shank G being square and held in the jaws 


H] and J. This shank is not gripped 
tightly, but just so as to allow it to slide 
freely. The jaws F work in the body E 


rod D, as shown 
ld in the case B, which 


and grip the 
The die C is he 


s driven by the two studs on the face 
plate f These studs allow the die case 
to cent itself so as to cut the correc‘ 
size 

he special use for the rig in this case 
was for making a lot of false teeth for the 
lental j shown in Fig, 2. This was : 
larg ist-iron pinion, whose teeth had 


without gas, and which 
liest possible mo 


uuld be had from 


nN extracte 1 
vas needed at the ear 
until new one c 
of the machine 
-oots were drilled out and tapped 
studs. The rod D 


hrough the die as far as possible, 


the maker 


was 
ind the 


inch run 


I i 
4 


nd sawed off a nut sawed on one 


le was clamped in a dog, as shown, and 


ised to handle the rod in screwing % 
through the die, and into the pinion to be 
ff the right length for each tooth, A 





ITING JOB 


file finished them accurate enough for the 
few days they were to run. 

It would have made a better job to use 
a larger stud and to cut the thread only 
on the portion going in the pinion; but 
for this temporary job the method shown 
was the quickest and also shows an appli- 


cation of the tool-holder which makes 
clear its usefulness 
In cutting bolts of this kind it saves 
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lragging the carriage and secures a thread 
that is more nearly the same pitch as the 
die 


Sammy's Shop—Starting the New 
Place and Getting a Foreman 


The location which Sammy found for 


his new shop was much larger than the 


one where the other shop had been. It 


had some buildings on it that could 

fitted up without much trouble so that 
they would do for a time. Among thi 
institutions of this place were several 
building and loan associations Sammy, 


fact that he 
going to make improvements in the prop 


in consideration of the was 
erty, was able to borrow from one of then 
enough to pay for the property, and found 
that his monthly payments were not very 
amount he had been 


much more than the 


paying before as rent 


\ Founpry AND BLACKSMITH SHo1 
\RE STARTED 

His former experiences had shown him 

getting 


made a cupola 


many things, and besides ma 


hinery for the shop he 
from an old boiler shell with a stack built 


n; and when he got it set up and lined 


ind got a brass furnace built in the cor 
ner he was ready to start a foundry. An 
nvil, a couple of sledges, and a_ few 


ngs and other tools made a start to 
vard a blacksmith shop, for it was easy 
build a forge and the same fan that 


furnished wind for the cupola also fur 
ished it for the blacksmith’s fire. Fven 
g that 
and so small when th« 


f it was rather large for one fir 


1 


wh the day, 


foundry was taking off a heat that the 
blacksmith had to be careful or there 
would be trouble for both departments, 


vet it did for a time 

These things did not come all at once 
shop going first, then he got 
He felt 
had t 


send out of town for all of his brass cast 


lle got the 
the brass furnace built and going. 
he need of it very much, as he 
could get iron castings there 
that he could make them 
could buy them. The 
blacksmith shop in a small way had been 


ings He 
but believed 


cheaper than he 


part of the old shop, but here he located 
it in a place where he could expand if 
there should be any need of it 
\ TemMporARY FOREMAN 
Most of 
1im in the old shop were with him again, 
and among them was Albert. As Sammy 
had to spend some of his time with 
whatever part of the establishment needed 
the 
machine shop, and it was his custom to- 
have Albert “look after things” there 
This went on so much that he was grad- 
ually looked on as a foreman by the men,. 
without there being any definite arrange 
that effect 


the men who had worked for 


if most, he was often absent from 


ment t He was a good work- 
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man, and had a natural insight into the 


com’sinations of machinery, but he wa; 
not good at giving orders and then seeing 
that they 
lacked education 


and 
Sammy understood this 
and had often thought over the necessity 


were <¢ »beyed ’ 


of having a regular foreman, but did not 
know where to get the kind of a man that 
he did want, and Albert seemed to be the 
best material at hand and was much bet 


ter than not having anybody to _ help 


keep things going 


[HE Boy WuHo Wanrtep To KNow 


\mong the boys who from time to 
time worked in the shop was one Fred 
l'red had worked for some time in an 


other shop and was “handy.” He was so 


inquisitive that the men used to have lots 
of fun trying to “stuff him.” If a new 
sort of job came in the man who was 


working on it was quite sure to be visited 
by Fred during the noon hour, and he was 
Fred able 


information about it fron 


indeed a “grouch” if was not 


to pump some 
else the man did not 
The lad 


that the men often tried 
him, and 


him—either that, or 
] kee 


ave any to give was 


to know 
to mislead 


enough 
unless he could sex 
that the statements made were reasonab] 
from his view point he would insist on th 
started 


men as to the 


reasons, which often arguments 


reasons fi 


mong the 


(,00D U1 ALITIES 


liked 


ways willing to help on any sort of a job 


lhe men all him, for he was 


ind to stay with it and them until the job 
was done, and they soon found that 
was safe to leave many of the details t 
hin \s time went by they began to come 
him tor information, for he had not 
been satished with the information that 


he could gather from the men but was 


great reader of mechanical and 


He 


set the Vaive ot 


papers 
hooks was not satisfied to know how 
l f a steam engine to hav: 
wanted to know wi 


he engine run. He 


had to be set so 
\lbert 
he wanted to 
\long 
he was puzzling his head in finding out 
hardened He 


Everybody knew that 
“work all around him,” but 
this 


‘ ould 


know w/t was so 


with learning to temper his tools 


was alert and 
Albert used to send him 
that 


hy steel 
writer, and 


LOC vl 


‘orward to meet came in 


customers 


when Sammy was not there 


BASHFUL CUSTOMERS 
Il he r 


tomers 


is One peculiarity about the cus- 


who come to a jobbing shop 
Even where there is an office and a man 
in it very few of them will go there. If 
need be they will go around and come in 


back Whether this 


omes from expertence or instinct I can- 


the way to avoid it 


not say, but unless the man who does the 
work is also the office man, or else there 
is no other possible way of getting into 
most of them will dodge the 
Fred felt 


} 1 
the WOrkKS, 


office when wanting work done 


then, he 
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e same interest im getting information 
from a customer that he did in doing any 
ther job; and if the man who did the 


b wanted information which he could 


as much ashamed as 


} 
10b 


not supply he was 


he would have been of doing a poor 


of machine work 


\ New 


No job was 


after 


FOREMAN SUGGESTED 


Albert, but 
1 } . 
aiways vee 


him, and one day he 


for 
] 


too intricat 
the 


, ' 1 
ooking men hat 


distasteful to kicked 
notified Sammy that 


that to do he 


ver the traces and 


. ; ‘ 
nless else had 


would 


someone in that capacity part of the 


someone 
quit. Sammy urged his need of 
time, 
ind Albert pointed out the qualifications 
4 Fred 


He valued Fred, but had never thought of 


That was a new idea to Sammy 


im in that light before. Why, he was 
young; but when that was thought over 
hi was quite a bit past 21 He 
was young at the business, for a fellow 
who has been less than five years at the 


claim to being 


that, he 


much 
offset 


cannot lay 


nisiness 


i veteran, but to was a 


nost persistent digger after information 
ind knew more about some things than 
ome people will ever know, no matte 


Th 


W long they keep it the business 


ipshot f it was that Fred was called to 
one side and sounded as to his ideas on 
the subject It did not take long for 
Sammy to find that he had ideas, and the; 
ll centered around one point 

[He Position 1s FILLep 

Hie did not even mention the matter of 
vages or the duties that would be part of 
the new arrangement, but he did want to 


definitely what the extent of his re 


know 
ponsibility and his authority would be. 
If you only want me for an errand boy 
» carry the orders to the men, and for 
kind of a spy to report to vou, I don't 
want the job; but if you want me to be 


responsible for the work when you ar 
here, | must be able to manage in 


best way I know how, and to do that 


and the men 


stand that what I 


ust have the authority 


ist know it, and under 


goes just the if you said it 


same as 
that is the way it is to be, I am willing 
put it up to 


Samim 


Sammy took several days to consider 
he matter and finally came to an under 
tanding, more because he had to have 


him than because he 
did 


arrangement might 


meone to help 


as pe ric ctly satished not 


now where such an 
lead to \ notice 


was posted, the sul 


follows 


stance of which was as 
Notice Mr. Fred has been 
appointed foreman to act until further 


are to be followed the 
same as though they were given by me 


notice His orders 


Signed, Sammy 


[He NEW Boss 


Most of the 


‘omment, but 


FoREMAN Not aA STRAW 


men received this without 


some of them thought it a 


great joke, and one them 
try how far he could go with 
boss, is he called hin 
his back. Many 
spoken and Fred did not mind it im the 


new straw 


f the men were rough 
” 1 cio ould 
cast aS tar as any outward en woul 


indicate; bu 


the Way ! red d rected t do it 
Sonny, | worked machit shop 
efore vou we OT \ t 
ie anything “ { 
is laugh 
\ i vt » Dp W rk 
If \ ul » do the work a 
we want le J ul work 
That il s , | WwW | 1 
looked him squa e face 
“Why 10 need t 
that ut S \I i “ 
worked 1g p know W 
sound, and ) wh l Ww t 
be ben ( | It 1 the k wi i 
lf | l ind from tl ? 
you i ) WwW ] go ft | 
know 1 irrying very let 
lve \ ] 1 ¥ tin 
tops gh ~ t n 1 
standings | 1 had 1 W ig t 
lers he gave nen, and lh \ 
1 up l t lisputed | 
fr } he ) k. ok« ip at tn ( 
i 1 nacdk t 1? ind ‘ oy 
\ ked W 
Coe WorKMA BACH Down 
Lh \ xactly w ( an 
]1 exp job was a good 
1 he ] ' S9 1 { J | ré 1 
Wa n vad l 
ed bf \\ k V | ] s 
cipline \ ft ] 
Mn ] we 
Sx T Ww \ 
ny gh ” 
tries tf ha t I 
wants to give th x 
perience, We d k1 
ull. If you fe 1 ° 
I wil] d i ] ly Va It 
lon’'t make no diff HH t 
il! right now 
| ll rigl \ \ 
ders | am thankf 1 i gue 
; 
r int mat » th men giv 
I change an | n e fol | 
ind the qu ket that ) t 
etter 
THE orem Gives His Own Ont 
Sammy heard of this some time al 
and feared that he might have trouble 


ut found that there was only one pois 
Fred was hard in the bit. He w 
done in any war 
Sammy wished, 
and in any 
~hanged there, except 


through himself. If went to him 
Sammy had 


ind 


Sammy 


there was no trouble, and 


that was right in this 


to admit 
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id Iso admit it the shop looked disputes with this man as to the orders 
nore | ind that the work was con received, Fred insisted that all rders 
g O hetter shape than it had been yning from the office to the shop must 
ice he got started up be in writing to make him responsible 
\s is the men found that he was and that he must give all directions for 
willing to .take the responsibility when supplies and materials in writing, and un 
! s were carried out, they wer less the wording of his requisitions was 
with the new foreman, and as_ followed in sending in the orders, h 
Sammy had lots to keep him busy in try would not be responsible if the material 
¢ get good castings out of his smal came wrong It took some warm argu- 
foundry and make money doing it, the ments and costly mistakes to show that 
letal f the machine shop were more this last was a necessity, and to con 
d more thrown into his hands vince the office man that was as risky 
to change the wording of a shop requisi 
HoME-MADE GAGES tion as it is to change the legal phraseol 
Siz 1 a job shop are apt to vary a¢ ogy of a deed. While admitting that th 
cording to the means at hand to -e ‘tly material might not be as desired, he was 
measure them. and the sk of the m slow to comprehend that the use of what 
doing the job. Fred used pieces of cold looked to him like poor English would 
ed ifting abo t foot long fer be any more apt to get it right than the 
stand ls fo 7 Sj and forged up form which he had used W. Ospornt 
nT pieces and made snap gages whi 
he fitted iron one _ These we Making Pulleys for Electric- 
rst ip standare ind the men w 
sidlieh Gaia i taal, Wiha cles cab Brakes 
, sot 4 ; lable Bc 
f | b strictly Manufacturing methods and job shops 
hey w nore ehtyv seldom geo hand hand, | 
— { 
ima = ) 
| 
L iT] 
= 
ma 
J J 
a 
FiG.2 
i, Pee 
Ss —_ 
= — 
E 
| Sp ; 
ee 
7 FIG. 4 
FIG. 5 
MAKING PULLEYS FOR ELECTRIC-CAB BRAKES 
the sizes as usually taken from a mixed close approach to it was found the other 
variety of old and new scales and rules day in the shop of Campbell & Co., who 
by good, bad and indifferent workmen, do general repairing of all kinds. The 
and saved all disputes as to whose scal equipment is limited, and ingenuity in 


was the nearest right, and as to who got 
nearest to the right place on that scale 
with his calipers. If a size was wanted 
for which he could not readily get a piece 
of cold-rolled shafting, he would have 
\lbert turn up a piece to as accurate a 
size as he could, This piece was stamped 
on the end and became the standard for 
that size 
Suor REQUISITIONS 
This new shop was large enough to 


After several 


require a man in the office 


creases under such conditions 

Che job in question was a hundred or so 
cast-iron wheels or pulleys for braking on 
about 9 inches in 


electric cabs These are 


diameter, 2% inch face and 1'4 inch bore 
through the hub, which must be split 1s 
shown, so as to clamp on the shaft 

These pulleys are first chucked for bor- 
The 
boring bar fits the taper of the tail spin 
dle, the first to 


rough, the second to finish. They are far 


ing, and the hub faced in the lathe. 


and carries two cutters, 


enough apart so that the roughing cutter 
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passes clear of the hole before the finish- 


ing cutter starts to work. These are sim 


ply flat cutters mortised through the bar, 
the first held by a set-screw in front, the 
second keyed or pinned in place. See Fig 


1. In pinning a cutter of this kind, always 
the pin in front so as to hold the cut 

This takes less 
is leSs apt to 


pu 
ter back against the bar. 


pressure on the cutter, and 
split it, as well as holding it more firmly 
lo feed to this boring 
bar, the tailstock is strapped to the car 
to be fed it, the 
the ways the 
for chucking, facing the hub, 


insure an even 


riage sO as by tailstock 


sliding on during boring 
time 
boring, and removing from the chuck is 
nine minutes each 

A mandrel, which is turned to a good 
sliding fit, is used for turning the pulley, 
the driving being done by a stud between 


the Or a bent-tailed dog can be 
fastened to the mandrel, between the pul 
ley and the dog which drives the mandre) 
the tai stick 
spokes and drive the pulley, as in Fig. 2 


tc 
| 4 


slipped on 


spokes 


that 1 will between thx 


SO 


7 


be fastened to the dog or a collat 
the to hold it. The 


facing and turning of the rim is plain sail 


an 
mandrel 


ing, and the only way of saving time is 


to make as few changes of tools 


ble 


as possi- 
So, on the first pulley the facing is 
last; the 
next this is reversed, as the turning tool 
lathe. A little they 
intend putting on a second tool post at the 
back, and using a straddle tool in that for 


done first, and the turning on 


is still in the later 


both sides of the rim at once, and 
the front 


of changing tools 


facing 


turning the face with tool, to 
save the time 

Che drilling jig (perhaps “rig” would be 
itself. The 


mn which the bore 


angle 
of 


also has a 


better) is simplicity 
A has a stud B 


is a neat sliding fit, It 


plate 


the pulley 


stud C so located as to catch a spoke when 
the boss D), on the hub, comes level with 
the table, to be drilled. The angle iron 

located so as to bring the drill in the right 


on the hub, the tal 


place le is clamped on 
column, and putting them on the stud 
locates the center 

\ 3-inch drill is 
as to drill a 


All are drilled in this way 


used first, being 


little over half 


way through 

first, then the smaller drill for the tap 

goes through the lower half of the hub 

lapping is also done in this drill press 
Splitting the hub is all that remains to 

be done, and what might be a mean job 

becomes an easy one by the use of a 


The 
pulley is clamped in the vise with the lug 
of the hub up. The blade is put through. 
The only change is to throw 


power hack saw, as shown in Fig. 4 


as shown 
out the trip which lifts the saw, and which 
would be apt to break it. In its place the 
angle iron E is fastened to the table by the 
clamp F, and prevents the saw cutting into 
the lower part of the hub 

These simple appliances and methods re 
sult in very rapid work for a general re- 
pair shop, and the results are as accurate 


as the work demands 
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Frames 


Deseription of the Profiling and Milling Fixtures Used and 
Details of Setting, Supporting and Clamping the Work 





B Y 


Fig. 1 shows five views of the right- 
hand frame of the card recorder made by 
the International Time Recording Com- 
pany of Binghamton, N. Y., the tools for 
machining which were designed by me. 
The frame for the left-hand side of the 
machine is quite similar to the one shown 
and need not be illustrated. These frames 
are gray-iron castings, are about 9% 
inches high and 7 inches from front to 
back. The arms of the right-hand frames 
are about 3 inches high; those for the 
other frame are about 3% inches high. 
The castings are about % inch thick and 
ribbed, as the different views show. 

The three feet of each frame are made 
heavy so as to withstand the jar of ship- 
The 


made 


without danger of breaking. 
two lower feet 
fast to the bottom and the upper one to 
the back of the wood case which incloses 
clock ands recording 


mechanism. 


ment 


of each frame are 


the movement 


The casting in Fig. 1 is designated by 
the characters H.3.1 cast on the outside 
near the base, and all the tools used for 
manufacturing this frame have these char 
acters either cast or stamped on them, and 
the for the 
used The tools for the left-side 
H.4.2, are likewise designated 
When a lot frames are being 


carried through, they are first checked out 


also purpose which tool is 


frame, 
of these 


from the storage bins, then the burs and 
lumps are removed by grinding and filing 
The frames are next given a coat of black 
japan, it being permissible to apply it by 
dipping at this time, whereas if it was 
done after they were machined it would 
have to be applied with a brush 


Tue First MACHINE OPERATION 
The first machine operation on the 
frame is done in a two-spindle profiler, 
one cutter finishing the bosses and the 


other being used on the feet. During all 
subsequent operations the gaging’ is done 
from the face of the bosses and the three 
feet, where machined 

shows four views of the profiling 
As the fixture for the 


Fig. 2 
fixture, for H.3.7 
other frame is practically the same, ex- 
cept for being the other hand, it need not 
be described. 

The surfaces at A, A’ and A” on the 
frame gage against the round head stops 
at a, a’ and a” on the fixture. By a slight 
adjustment of the stop a in or out, as may 
be required, the edge of the frame at B 


is made to bear against the stop b on the 


fixture 


EDWARD 


SETTING THE WorK 
When placing the frame in the fixture 
for profiling, it is noted whether the outer 
ends of the top and bottom arms at C 
and C’ bear the correct relation to the 
two sheet-stee] gaging forms at c and c’ 
on the fixture; when the frame is correct- 
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THE WORK 
ly located there should be about 1/32-inch 
space between the edges of the gages and 
the is permissible to let the 
frame touch the gages, as it has been as- 
certained by repeated trials that if the two 
arms at C and C”’ are no farther away 
from their correct location than the gages 


casting It 


AND THE 


SNYDER 


will permit, the other parts of the frame 
will finish correctly. 

The downward pressure on the frames 
is sustained by three plugs d,d’, and @”, 
directly beneath the three clamps e¢, e’, and 
e”. These plugs bear on the frame at 
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PROFILING FIXTURE 


[HE CLAMPING Devices 
[he clamp e can be removed by taking 
the slotted washer f from under the head 
of the screw g. Clamps e’ and e” are 
given about a quarter turn, screw A is 
loosened and clamp i is pushed back, 
screw j is loosened and key k is moved 
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outward, allowing plunger / to move a 
short distance toward the center of the 
fixture. 

The spring plungers m,m’, and m” are 
next pushed back, the screw n is loosened, 
and the wedge o drops, allowing the stop p 
to swing back. The fixture is now pre- 
pared to receive the frame. 


SECURING THE FRAME IN PLACE 


After observing that the frame bears 
against stop b and the lower ends of its 
arms at C and C’ clear the templet gages, 
wedge o is raised, causing p to hold the 
frame against stop b; clamp e is replaced 
anil clamps e’ and e” are turned to their 
proper positions against the stop pins r 
and r’. The clamps are now given a 
slight tension; next key & is slid in, there- 
by forcing plunger / against the inside of 
the top foot of the frame at E. Screw j 
holds the key in place and has a tendency 
to force the key in when it is tightened. 
Clamp, or stop, 7 is pushed against the in- 
side of the frame and made secure by 
means of its screw. Clamps e,e’ and e” 
are now tightened securely. Then the 
nuts s,s’, and s” are slacked and tapped 
lightly to allow the plungers m, m’ and m” 
to be lifted by the coil springs beneath. 
The nuts are now tightened and the pro- 
filing proceeded with. The springs under 
the plungers are not very stiff, for while 
one alone might not spring a frame the 
three would if they were adjusted to a 
stiff tension. 


THE SPRING PLUNGERS 


The construction of these plungers and 
the means of binding them may be easily 
seen. All parts are of tool steel and 
hardened, and although at first sight it 
may not be thought a good idea to have 
one hardened piece bind against another 
likewise hardened, trial has demonstrated 
that the force exerted by the screw and 
wedge action is so powerful that if one 
were soft it would crush and swell out 
and become jammed in the hole. I would 
caution anyone who tries this device to be 
very liberal with the metal that he places 
around the plunger and wedge. 

These plungers will not force back even 
under the abuse of a violent chattering 
cut, and will stand without becoming loose 
where a set screw and lock nut would not 
do at all. Also, they can be placed in 
under a casting or fixture where a screw 
and lock would not be accessible. 


CONSTRUCTION DETAILS 


The clamps e¢, e’, and e” are of tool steel 
hardened and drawn to a spring temper at 
the cam end; the three cam portions f, t’ 
and ¢” are of tool steel hardened and are 
pivoted on 5/16-inch drill rod pins. The 
handles are of machine steel threaded into 
the cams. Clamp i, like the various stops 
and bearing points, is of tool steel and 
hardened at the end that bears against the 
frame. Plug / has a small pin fast in the 
top, having a movement in the slot as in- 
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dicated; the pin is to prevent / from 
turning, the end next the key being 
beveled to the corresponding taper. It 
will be noticed that all the nuts requiring 
a wrench are the same size, consequently 
but one wrench is used and a long handled 
socket wrench has been found to be the 
most convenient. Stops b and p serve 
also as gages for the thickness to which 
the bottom feet are machined. A tool- 
steel piece not on the drawing, near 
screw j, also serves as a gage by which to 
set the cutter when finishing the upper or 
back foot. 


SECOND OPERATION FIXTURE 


The next operation on the frames is to 
mill the surfaces at F and G. 

Fig. 3 shows the fixture on the milling- 
machine table with clamps and cutters in 
position as though a frame were in place 
and being milled. The arbor and fixture 
were designed so as to bring the work as 
near to the column of the machine as 
possible. 

The fixture is located by means of the 
two tongues on the bottom and held in 
place by four bolts. The depth of the 
cut is gaged by hardened steel blocks not 
indicated on the drawing. 

Before placing a frame in position to be 
milled the three cam handles a,a’, and a” 
are turned, allowing the clamp to be lifted 
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square with the surfaces e,e’, and e”, the 
only other points at which the frame bears 
on the fixture being the two bosses at g 
and g’ and the small screw A, it being nec- 
essary to have an adjustment here as the 
screw does not bear against a profiled 
surface. This screw is locked in position 
by means of the tapped handle 4. When 
this handle is released it is prevented from 
dropping to an inconvenient position, by 
the small pin on the upper side. 


CLAMPING 


With the frame in position the clamp d’ 
is moved forward and clamped, then d 
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FIG. 3. MILLING FIXTURE 


by the springs beneath. The outer. ends 
of the clamps are supported by studs 0, 


b’, and b” which are necked to fit in the 


slots at c,c’, and c”. When the cam 
handles are released the clamps d,d’, and 
d” are slid out as far as the slots will 
permit. 

SUPPORTS FOR THE WorK 


A frame is now placed in position, the 


profiled surfaces of the two lower feet 
resting on the spots e and e’, the upper 
foot gaging against the surface e”. The 


screw with lock nut at f is not intended 
as a gaging’ point; it was placed there as 
a matter of precaution to prevent any 
error due to carelessness in clamping. The 
bosses H on the frame (Fig. 1), adjacent 
to the three feet, rest against three spots 


and d@” are simultaneously slid into posi- 
tion and clamped. Should the clamps not 
bind hard enough, or too hard because 
of variation in the thickness of the feet, 
the proper pressure is obtained by means 
of the nuts 7 and j’ and nurled screw )”. 
The screw / is adjusted and locked while 
the cutters are starting the cut. 

The end mills used on this job are 
hardened only about half way, and from 
1000 to 1500 frames have been milled 
without the necessity of regrinding. 

Following the milling operations the 
frames are placed in a_ conveniently 
handled lid jig where the various holes 
are readily drilled, and then they are held 
in another handy jig while tapping, facing, 
countersinking, and reaming certain of 
these holes. 
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Machining Rifle-sight Tips 
By B. Norton 


{The illustrations referred to in this 
article having been omitted from page 
394, this volume, the article is reproduced 
Ep.] 

A completed sight tip as used on the 
Lee-Metford and other pattern small 
arms for the insertion of the back V 
sight is shown in Fig. 1. There is usually 
an increased demand for this attachment 
about the time of the Bisley Summer 
competitions, bad and doubtful sighting 
often being corrected by the removing 
and replacing of back-sight tips with new 
ones which are trued to the competitor's 
instructions upon the spot. 

A sample and quantity having been sub- 
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four of the 
manner as to 


Fig. 1, I could 
finished pieces in such a 
form sections of a circle, of which these 
were arcs. This left just 
sufficient margin them for 
cutting through, as shown by the dotted 
lines in Fig. 2. Moreover, the resultinz 
piece being square outside and circular in 
side, lent itself very readily to holding 
while being machined, and brought the 
cost of the cutter and fixture work down 
to about 40 per cent. of what would have 
been required to work the strip castings. 
There was also every possibility of ob- 
taining a good finish, which seemed very 


arrange 


arrangement 
between 


remote under the conditions first sug- 
gested 
Tue Toots Usep 
Commencing with the cored hole 
a roughing, and afterward a finishing 


Z lL. Bb 
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mitted for quotation, this was duly 
brought inte the machine shop. It was 


suggested .:om the office that strips (the 
material being malleable iron) should be 
cast sufficiently long to cut up into eight 
or ten tip pieces, arranged end’ to end 
The suggestion, however, presented sev 
eral difficulties, not the least of which was 
the extreme awkwardness of holding, also 
the number of operations, and conse- 
quently tools, fixtures, etc., required. In 
addition, under attendant conditions these 
tools would necessarily have been expen- 
sive to construct. 


MAKING Four AT ONCE 


After due consideration I decided that 
by taking advantage of the radius at A, 


ie —il 
| 
r) 


uniform 


RIFLE SIGHTS 


reamer give a nice bore of a 
size, this being absolutely necessary as a 
foundation for subsequent operations. A 
facing cutter with pilot to fit the hole next 
trimmed up the two ends, being stopped 
to correct gage for length 

The four remaining sides were squared 


up in the milling machine with three 
straddle cutters These were arranged 
upon milling as shown in Fig. 3. The 


bored and faced casting was slipped on 
to the arbor in the inclined index head, 
locked up with a nut and collar, this col 
lar having a small featherway which en- 
gages the peg at B to prevent movement 
when the nut is locked up, Fig. 3. The 
slide, running parallel with the spindle 
axis, was stopped between two suitable 
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points and the work was fed into the spac 
ing between the cutters. A good plan to 
obtain gage between cutters so 
arranged is to make up screwed collars, 
as shown in Fig. 4, with three or four 
pin adjustment; the 


a definite 


holes around for 
troubles with a solid collar usually experi 
enced after regrinding or reversing the 
cutting will disappear altogether. 
Locating the work for this squaring oper- 
ation is by swiveling the flat spring C 
which is brought into position when pieces 
are slipped on the arbor and afterward 
moved away for cutting. A quarter of a 


turn of the index plate gives alternate 


taces 


positions for feeding between cutters 

The dovetailing came next. This, it 
will be noticed, is across or opposite the 
hole. A vertical milling machine being 
available, it was decided upon as being 
most convenient to use for this opera- 
tion. Fig. 5 shows the simple, but ef 
fective means of holding; D is an arbor 
having three slits and expanded by the 
cone pin. The cutter was made of such 
that cut 
E is the flat spring to which pieces auto 
matically accommodate themselves when 
fixed as in the previous operation 


a size one only was needed 


SEPARATING THE PIECES 

The cutting apart of the four tips fol- 
lowed next. This was accomplished with 
work again placed on the arbor in the 
head, Fig. 3. Under similar conditions to 
the squaring operation, but with two 
saws equal to the width of the spaces in 
dicated by dotted lines at E and F, Fig. 1, 
holding, indexing and stopping were iden 
tical. There was at the outset a doubt 
as to whether the pieces would remain in 
position upon the arbor after being sev- 
ered by saws, which, of course, happens 
when one has made the first two cuts: 
there was, however, in practice no diffi 
culty experienced in this respect, provid 
ing that all faces were kept clean and 


freed from cuttings after each re 
moval. 
The last operation was the radius in 


is cut when sighting, shown 
The dovetail 


which the V 
at G, Fig. 1 
of for holding in this case, Fig 
steel plate HT 


is made use 
6 being 
the machine fixture. The 
dovetailed at the end to receive the tip / 
is cut through into the hole J as shown, 
this being made large so that the expan 


sion screw need not be screwed up too 
tightly for fear of distorting the tips. A 
plain end-milling cutter run at a fairly 


high speed and kept sharp was used in 
this last instance. It be interesting 
to add that a plentiful supply of suds was 
the 


may 


used throughout, and finish was 4ll 


that could be desired 


The first train was run over Morocco’s 
first steam railroad on December 15. The 
line was built by the German Harbor 
Construction Company. It is narrow 
gage and a mile and a quarter long. 
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To Our Canadian Subscribers 


The present postal treaty between Can- 
ada and the United States expires on May 
7 next. The Canadian Government has 
before it a proposition to increase the rate 
of postage on periodicals from the United 
States to such an extent as will make it 
necessary for ws to about double our sub- 
scription rate to Canada. 

If Canadian friends of this paper object 
to such a raise it would be well if they 
wrote their postal authorities protesting 
against such action. 





The ‘Young Technical Graduate 


Much has been said and written about 
the young technical graduate, from the 
manufacturers’ standpoint; and his short- 
comings, which have been held to reflect 
the shortcomings of the schools, have been 
enlarged upon at length. Very little in 
deed has, however, been the 
graduates’ standpoint, and it may he 
worth while to put one’s self in his place 
for a few minutes. 

It has come to be pretty generally un- 
derstood that in spite of the graduate’s 
shortcomings on graduation, he eventu- 
ally makes good, the period of his pro- 
bation being, apparently, about two years. 
In his address at the opening of the new 
engineering building at the University of 
Pennsylvania, Fred W. Taylor referred 
to these two years of probation as years 
of discouragement and disappointment to 
the graduate, and a few more words on 
this topic will not be out of place. 

The average age at graduation from 
our technical schools is, we suppose, no: 
far from 22 or 23. With the high re- 
quirements for admission which are now 
exacted by these schools, it follows that, 


said from 


in practically all cases, the graduate 
throughout his entire life hitherto has 
done nothing but attend school. Amid 


the blare of trumpets, this comes to an 
abrupt end on commencement day, and 
the graduate finds himself pitchforked 
into new surroundings, in which the first 
concern of everyone is not to learn les 
sons and to pass examinations, but to 
earn a living. It is not surprising that 
on this new deck of action he staggers a 
little, and tha* it takes him a little while 
to find his sea legs, There could not be 
a more complete change of environment, 
nor one more calculated to test the fiber 
of the man. He does not deserve ridicule, 
and he should not have it; but, on the 
other hand, he deserves and needs a little 
encouragement, and the pressure of the 
right hand of fellowship. 

The wise man in this world loses no 
legitimate opportunity to make friends, 
and the graduate’s necessity is the other 
man’s opportunity. There is no cement 
for friendship like the feeling of gratitude, 
and the man who will give the fledgling 
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engineer to understand that earning a liv- 
ing is a task at which not many fail, and 
that the world is not nearly so big as it 
looks to him, and thus supply a little stif- 
fening for the backbone that needs it, will 
secure a friend who may sometime in the 
future be worth having. 





A Magazine for the Blind 


A periodical which has just made its 
appearance and which is called the 
Matilda Ziegler Magazine for the Blind 
will without doubt be welcomed by 
thousands of sightless individuals through- 
out the country. The new magazine will 
appear monthly and the cost to the reader 
will be merely nominal, Io cents per year, 
though the expense to Mrs. Ziegler, who, 
because of her interest in the blind, is 
supporting the publication, will be not less 
than three dollars for each subscriber. 

The magazine is about 16 or 18 inches 
square and 2 inches thick, hence it is prob- 
ably the bulkiest periodical published, al- 
though it contains but fifty pages. Only 
one side of the page is utilized, the read- 
ing matter appearing in raised dots over 
the surface of the sheet. The point sys- 
tem of printing for the sightless makes 
use of characters formed by six dots ar- 
ranged in different combinations for the 
letters of the alphabet, and the impres- 
sions in the sheets are made by means of 
a copper plate in which the characters 
are struck by a machine having a key- 
board arranged much like that of a type- 
writer. The pages are first soaked in wa- 
ter and after printing must, of course, be 
dried with considerable care and with 
cut pressure 

It is stated that publishing houses and 
authors have granted permission to the 
proprietors of the magazine to reproduce 
freely such works as they care to publish, 
and they will therefore be able to put into 
the hands of the blind much of the best 
of the latest literature. The present is- 
sue contains, among other features, the 
first installment of a story which is to ap- 
pear serially until completed, a depart- 
ment dealing with current events, various 
exercises and games for the blind and 
two or three illustrations, one of which 
is a map of the Kingston earthquake zone. 

Of the first issue of the magazine, com- 
prising some 7000 copies, nearly 5000 
copies are being mailed to individuals in 
different parts of the United States, while 
the remainder will be sent to various 
schools and institutions for the blind. 





Information Wanted 


A French automobile factory wishes the 
address of American manufacturers of 
hydraulic presses for forging automobile 
axles in one or two operations. Address 
replies to this office. 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 
A Large Double-pulley Lathe 


The illustration shows a lathe built to 
turn two pulleys, 96 inches diameter and 
72 inches face, at the same time. These 
pulleys are cast in halves. 


LATEST 


back out of place; there is also a step in 
the tail cap for taking up the end thrust. 
The tailstocks are adjusted by the pilot 


wheels shown at each end of the lathe. 


The lathe is worm driven, the worm 
wheel being 96 inches pitch diameter. 
The worm is double threaded and the 

















\ DOUBLE PULLEY 


After the pulley has been bored it is 
mounted on an arbor in the pulley ma 
chine. This arbor is a taper fit in the 
spindle of the lathe. The tail end of the 
arbor runs in a bronze bearing in the tail 
cay. Drivers are inserted in the holes in 
the face plate in a proper position to 
drive from the arms of the pulley. These 
face plates are of steel. The crown of the 
pulley is done with an automatic crown- 
ing attachment located at the front of the 
slide. This crowning attachment can be 
adjusted for different crowns, there being 
a roller in the compound slide which runs 
in a groove in the top of the crowning 
device. The slides are located in the 
front of the machine, thus leaving the 
back free to swing the pulleys into place. 
There are two tool rests for each pulley 
The long slide or rail can be fed in for 
different diameters of pulleys by the hand 


ratchet lever shown in the front. When 
once adjusted for the proper diameter 
this slide or rail is clamped tight. The 


feeds for the tool rest are operated from 
the outside ends of the two rails. The 
cross feed is by hand. The longitudinal 
feeds are gear driven, thrown in and out 
by a friction, and are reversed by the 
hand lever shown on the apron. To fa 
cilitate getting the arbor in and out, the 
tail caps are hinged so they can be swung 


LATHE 


thrust is taken up by a ball thrust bear 
ing. This worm runs in a bath of oil. 
The motor which drives the lathe is 50 
horse-power, and is geared to the worm 
shaft. A change of gearing is furnished 
which is operated by a lever. This lever 
operates a clutch which throws the dif- 
ferent gears in and out. The feed is 
driven from a second worm which is lo- 


INFORMATION 


A Cinder Extractor 


The illustration shows a handy little 
tool for extracting foreign bodies from 
the eye. The old-fashioned horse-hair 


loop is used, but it is securely held in a 


ee 
wa 


A CINDER EXTRACTOR 














nickele | 


the 


smal] tube having a cap to pro 


tect horse-hair from injury, It :s 
made by the Gem Cinder Extractor Com 


pany, Detroit, Mich 


A Drill Chuck 


(his chuck is designed to hold and 
drive straight-shank drills which have two 
opposite longitudinal V grooves in the 
shank . 

The hood of the chuck is threaded to 


the body. A concentric seat for the clos- 
ing of the between two 
straight bearings which fit the body, there- 
by holding the taper seat for the jaws 
true with the body. Revolving the hood 
to the right tightens, and to the left re- 
lieves, the same as in all ordinary chucks. 
The jaws when in position conform to the 
taper on the inside of the hood, making a 
true and rigid backing for the thrust put 
them 


jaws is located 


upon 
The chuck permits considerable varia- 
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THE 


cated on the outboard end of the main 
worm shaft. 

The main spindle in this machine is 14 
inches diameter in the bearings. The ma- 
chine weighs about 50 tons, and was built 
for the Jones & Laughlin Steel Company, 
of Pittsburg, by the Pittsburg Machine 


Tool Company, Pittsburg, Pennsylvania. 


DRILL 


a 








CHUCK 
tion from exact standard sizes of drill 
shanks. The chucks are made in five 


sizes and regularly turnished with rough 
or taper shanks; or they can be fitted with 
any style and size of shank desired. 

The capacity of the chucks ranges from 
3/32 inch for the smallest to 2% inches 
for the largest. Hoods for the three 
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nallest sizes are hexagonal in form, and 
for the two larger octagonal. These 
chucks-are made by the Cleveland Twist 
Drill Company, Cleveland, Ohio. 


A Wire Brush 





The illustrations show a wire brush 
which is made in many forms for many 
purposes: flue brushes, boiler, scale and 
soot brushes, casting and machine-shop 
brushes, brushes to hot metal in 


rolling mills, file and brazing brushes, 


clean 





HAND BRUSH 


THE 


FIG. I CONSTRUCTION OF 


brooms for wooden machine-shop floors 
and foi floors, 
track brooms, tree brushes, etc. The in 
this brush are bent in 


sidewalks and concrete 
dividual wires of 
the shape of a hairpin, and pass through 
large holes in the body of the brush, and 
are kept from dropping out by wires on 
the inside which are threaded through the 
brush wires 

The object of this 
eliminate rigidity of wire, which prevents 
good contact with the 
brushed, and to avoid vibration and its ef 


bent ends of the 
construction is to 


surface to be 
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FIG. 2. CONSTRUCTION OF ROUND BRUSHES 
fect, viz., crystallization and snapping of 
the wire. A cavity is provided of varying 


depth in this brush into-which the wires 
brush is 
stroke is 


may recede somewhat when th« 


ised, and especially when its 
reversed so that it will adapt itself better 
to the contour of the surface of the work 
\ brush is thus obtained with the effect 
back, has 


These 


an elas-ic which no imac 


tive wires brushes are made by 
the American Wire Brush Company, 25 


Broad street, New York. 





A Double-spindle Riveting 
Machine 
The illustration shows a double-spindle 


machine riveting hinges, 
hardware specialties, chains, etc., where 


horizontal for 
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heads are to be formed on either end of 
the rivet simultaneously 

\t page 731, Vol Part I, 
scribed the single-spindle vertical riveter, 
and illustrated the spinning rollers. The 
1ivet heads are formed by a pair of rollers 
The spindles 


29, we de- 


in the end of each spindle. 
are advanced toward each other by means 
of a toggle which is actuated by the foot 


lever, The heads which carry the spindle 


re adjustable along the bed so as to ac- 
commodate various lengths of work 

The output of the machine is limited 
only by the rapidity with which the work 
can be handled, as the spinning of the 


heads is performed almost instantly. 

















A DOUBLE-SPINDLE RIVETING MACHINE 


the Grant 


Company, 


These machines are built by 


\Lanufacturing and _— Machine 
Bridgeport, Conn 


Looking after -Belting in the 
Machine Shop 


Although belting is receiving more at 
tention than formerly in machine shops, 
it is looked upon as sort of a necessary 
evil in most places and only the large 
shops support the dignity of a “belt man” 
to see that the belts do their duty and are 
not abused 

The most complete belt system that has 
light is credited to the Santa Ft 


come to 
railroad shops at Topeka, Kan., where the 
belting cost had been about $1000 _ per 


month with 300 recorded failures and has 
been brought down to $275 per month 
with less than 60 failures to its credit. 
While few shops will go into this in all 
the elaboration of card systems in use 
here, some of their practices ought to be 
found useful in many shops. When a new 
belt is put in service it is provided with 


a 6-inch “take-up” piece. As it stretches 
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this is replaced by a 5-inch piece and this 
in turn by a 4-inch piece, and so on until 
it gets down to business and retains a 
constant length. This changing is made 
easy by the use of the Jackson belt lacer, 
with its wire loops and rawhide pins 

Splices are used for everything except 
the main joint, which might almost be 
called an expansion joint, the length of 
splice recommended varying from 5 inches 
for a I-inch belt to 9 inches for an 8-inch 
belt, and a splice the same length as the 
helt is wide for sizes above this up to 
18 inches. An old letter press makes an 
excellent belt press. Any patternmakers’ 
glue that is good is used. 

Pulleys, especially cone pulleys, 
made 25 per cent. wider than the belts and 
inch in 


are 


the allowance for tension is 1 
every 10 feet of measured length, using a 
steel tape. This is calculated to give a 
tension of about 100 pounds per inch of 
width for double belt. 

They advise against using double ‘belts 
on pulleys smaller than 6 inches and also 
against resin or belt dope of various kinds, 
advocating a mixture of equal parts of 
fish oil and tallow, applied hot, either with 
a brush or by dipping in a tank. Any 
grease that hardens is wiped off, to pre- 
vent slipping. This mixture is claimed to 
make belts pull better than any they have 
ever tried. New all treated :1 
this way and also old belts that become 
dry or glossy in service, especially those 
running in smoke or gas, as in a black- 
smith shop. Gasolene is advocated for 
cleaning belts. 

They should be tension 
whenever possible if- they are to be left 
for any length of time, as this prevents 
stretch and the consequent taking up. 
Idlers should be raised and belts run off 
night or Sundays or 


belts are 


relieved of 


of cones at over 
holidays. 

Some of these suggestions may find a 
place in almost any shop and are worth 


thinking over at least. 





Orson Desaix Munn 


Orson D. Munn, who died of paralysis, 
February 28, in his eighty-third year, was 
the last of the two original founders of 
the firm of Munn & Co., publishers of the 
Scientific American, to which journal he 


had devoted his entire attention for the 
past 62 years. Mr. Munn was born 
in Munson, Mass., and was educated 


at Munson Academy. After a brief busi- 
ness experience in that town he formed a 
partnership with the Alfred Ely 
Beach, who was at that time employed on 
his father’s paper, the New York Sun 
and in 1846 the two young men engaged 
in the business of publishing the Scien 
tific American, an office being taken in the 
old Sun building, at the corner of Fulton 
and Nassau streets. Quite naturally, the 
editors of the journal were brought into 
touch with the inventors of that date, and 


1. 
iate 
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this intercourse led to the establishment 
of the patent department which is 
maintained by the paper. Mr. Munn 
a member of various city clubs and 
torical societies. His former partner, Mr 
Beach, died about eleven years ago 


stil 
was 
his 





New Publications 





BULLETIN OF THE ENGINEERING EXPERI- 
MENT STATION OF THE UNIVERSITY OF 
Inurnors, Yol. 1. Urbana, Il. 

This volume collects together the eigh: 
bulletins already issued, which have been 
noted in our columns from time to time, 
and extensive extracts given from some 
of them, The tests so far made include 
concrete beams, high-speed steel, drain 
age of earth roads, resistance of tubes to 
collapse, holding power of railroad spikes, 


AMERICAN MACHINIST 


Very few books have been written on 
the art of the blacksmith, and the author 
of this book, 


has endeavored to put 


who is a practical smith, 
some of his expe- 
riences on paper in order to assist others 
[he book relates almost entirely to hand 
forging over the anvil, and is filled wita 
helpful illustrations showing the methods 
of work. Chap 


materials used 


of doing a great variety 
are the 
by the smith, and on the testing of matc- 
The book impresses us as one 
afford to he 


without, and as one from which many an 


ters included on 


rials, 


which no young smith can 


older one will obtain many useful hints 


MoperN AMERICAN MACHINE Toots. By 


Prof. C. H. Benjamin. 317 pages. 
5'4x8'% inches; 134 illustrations. E. 
P. Dutton & Co., New York 

Although the author states that the 








ANVIL FOR 24,000-POUND BEMENT STEAM 


with Illinois coal 


The 


reflects 


and fuel tests 
work of the 
great 
linois, 


experiment station 
University of I! 


institu 


credit upon the 


and from it many other 


tions of learning might take useful hints 
for the utilization of their laboratory .fa 
cilities 

AND GENERAL SmitHs’ Work. 
Moore 
pages, with 4o1 illustrations. E. & 
F. N. Spon, London; Spon & Cham- 
berlain, New York. 


ENGINEERS’ 


By homas 248 5x7-inch 


Price, $2 











HAMMER, WEIGHT 238,000 POUNDS 


object of this book is to show the buyers 


and users the prominent characteristics of 
machine tools as now manufac 
Unite d 


ils of the operation for 


modern 
tured in the 


describing the deta 


States, instead of 


the mechanics who will run them, we be 
, 


lieve he has made a book which will be ex 


tremely interesting to all mechanics who 


wish to be informed on these lines, and 
appreciate the points he has 
He the 


planing machines of various kinds, which 


that they will 


brought out takes up in turn 
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ers, shapers, and Key- 


lathes ; 


include crank plat 


seating machines; engin special 


boring mills, 
drilling ma 


lathes, including turret lathes; 


both vertical and horizontal; 


chinery of various kinds; mulling ma 
chines; gear cutters; grinding machinery , 
punching and shearing machinery, and 


improved screw-cutting machinery of the 
various types 

Che illustrations, with the exception of 
half-tone and show 


so that the 


few details, are in 
the relation 
of the various parts is clearly seen. It in 


cludes some of the most modern machines 


entire machines 


on the American market, and gives a 


large amount of data regarding cutting 
speeds and power required to operate the 


various tools. The practical shop experi- 


ence of the author before he became a 
professor in mechanics enables him to 
bring out many practical points which 





might be overlooked by anyone less 
fortunate in this respect 
Personal 


W. S. Morehouse has recently resigned 
his position with the A. S. Cameron 
Steam Pump Works, foot of East Twen 
ty-third street, New York City, to accept 
the position of works manager with th 
Fuel Economizer Company, Mat 
teawan, New York. He is a graduate of 
the Worcester 


member of the 


Green 
Polytechnic Institute, a 
American Society of Me 
chanical Engineers, and of the American 
Acco 


Foundrymen’s lation 


Obituary 


Joseph B. Westbrook, founder and 
president oi the Westbrook Elevator 
Company, Danville, Va., died February 6 

Rudolphus W 
for making horse shoes, died at 
March 11, 85 years old 


Fuller, inventor of ma 
chinery 
Hf nover, 


Mahlon 


machine 


Conn., 
Hoagland, Sr., founder of the 
business of M 
Hoagland Rockaway, 
N. Y., died at that place March 7, 90 years 
id , 
Walter Pierrepont Bigelow, vice-presi 
dent and New York manager of the Bige 
Boiler Company, of New Haven, died 
of heart disease in New York 


foundry 
Sons 


and 
Company, 


low 
at his home, 


City, March 7. Mr. Bigelow was a son 
of the late ex-Governor Hobart P. Bige 
low, of Connecticut. He was born in 
1866, and was graduated from Yale in 
1887 


William H. Hoffman, for many years a 
consulting engineer in New York City, 
died recently of heart disease at Newton 


Highlands, Mass., aged 76 years. Mr 
Hoffman was born in East Hartford, 
Conn. He entered the shops of Wood 
ruff & Beach at Hartford in 1854, 
where he worked until April, 1861, 
when he enlisted in the Union Army. 
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Shortly after his return from th’ war he 
became chief draftsman with t:e New 
York Steam Engine Company, New York 
City, in which position he remained until 
1873, when he opened an office as con- 
sulting engineer. He was one of the early 
members of the A. S. M. E. and for many 
years was a contributor to our columns. 





Business [tems 


The Independent Pneumatic Tool Company, 
Chicago, Ill., has received-a large order for 
piston air drills and pneumatic hammers 
from the Wisconsin Engine Company, Cor- 
liss, Wis. 

McGeorge Engineering Company, Cleve- 
and, Ohio, is acting as consulting engineer 
for the Bridgeport (Conn.) Brass Company 
in connection with certain contemplated im- 
provements. 

The Winkley Company, Detroit, Mich., 
has purchased from the Thiem Manufactur- 
ing Company, Minneapolis, Minn., their 
pressed metal grease cup plant, including all 
machinery, tools and patent rights. 


The Pittsburgh Automatic Vise and Tool 
Company, of Pittsburg, Penn., has been 
alloted the contract for vise equipment for 
one of the large new plants being built by 
Dodge & Day, engineers, of Philadelphia. 


The thirty-nine stall roundhouse with ad- 
joining tool room, offices, etc. of the Canadian 
Northern Railway, Winnipeg, Man., is being 
equipped with a complete blower system of 
heating and ventilation by the B. F. Sturte- 
vant Company, of Boston, Mass. 


The Scranton & Company, of New Haven, 
Conn., manufacturers of the Scranton im- 
proved upright power hammer, and other 
specialties, report that they have recently 
obtained additional facilities to take care of 
their rapidly increasing business. They expect 
soon to have all erders delivered complete, and 
to have a stock from which further orders 
can be promptly shipped. 


Want Advertisements 


Rate 25 cents a line for each insertion. 
About sig words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Frida for the 
ensuing week’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded, but replies will not be 
returned. If not forwarded, they will be 
destroyed without notice. No information 
C= by us regarding any advertiser using 
how number. Originai letters of recommenda- 
tion or other papers of value should not be 
inclosed to unknown correspondents. Only 
bona fide advertisements inserted under this 
heading. No oe accepted from any 
agency, association or individual charging a 
fee for “registration,” or a commission on 
wages of successful applicants for situations. 





Miscellaneous Wants 
Cox Computers, 75 Broad St., New York. 


Caliper catalog free. E. G. Smith Co., 
Columbia, Pa. 
Universal Test Indicator circulars free. 


H. A. Lowe, Lock Box 146, Cleveland, O 
Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 
Tools, dies and ay wg | built to order. 
Northwestern Machine Co., Detroit, Mich. 
Expert machinist will consult and give ad- 
vice. A. Frisk, 2240 Van Buren St., Chicago. 
Light fine pactinety to order; models and 
electrical work specialty. BE. O. Chase, New- 
ark, N 
Special machinery to order, carbon and 
other molds agonely- 0. Anderson, 30 Law- 
rence St., Newark, N. J. 


Gas engines designed to order. Marine and 


automobile work a specialty. H. L. Towle, 
150 Nassau street, New York. 
Special machinery accurately built. Screw 
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machine apd _ turret-lathe work solicited. 
Robt. J. Emory & Co., Newark, N. J. 
Manufacturers to take the manufacture of 
a compound simple engine on royalty basis. 
We invite your investigation. Box 732, Am. M. 
Several mechanical tools and appliances 
patented to let out on royalty to responsible 
firms. Address Box 752, AMER. MACHINIST. 


Special machinery and duplicate machine 
parts built to order; tools, F hi and experi- 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Arrange with us to do your manufactur- 
ing; we build special machinery, special tools, 
etc. Lewis Blind Stitch -Machine Company, 
502 North Commercial St., St. Louis, Mo. 

Milling Machine Wanted—Plain or univer- 
sal with at least 24” longitudinal feed and 
all attachments for gear cutting; give full 
particulars and price. W. L. Lewis & Co., 
128 Wythe Ave., Brooklyn, N. Y. 

A large English firm of machine-tool im- 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, js 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMpr. MACHINIST. 


Wanted—Parties to manufacture at once 
simple automatic machines in lots of 50 to 
100; larger quantities right along. For fur- 
ther particulars call or write to Kinetoplane 
Display Co., 107 West 42d St., New York City. 

Isaac B. Owens, patent attorney, 100 Broad- 
way, New York City. specialist in oil and gas 
engines, automobiles and automatic ma- 
chinery. Patent applications entrusted to me 
will receive careful, personal attention, and 
patent secured which will protect. 

Wanted—To buy patent, or manufacture 
under royalty, any specialty where high-grade 
grey iron castings constitute 60 per cent. or 
more of total cost; would also consider New 
England or Eastern rights to established 
article. “Founder,” Care AMER. MACHINIST. 


Draftsmen, engineers learn automobile 
drafting and designing including the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Autombile Engineers, 146 West 
56th Street. 

Advice; mechanical, practical and techni- 
cal; tell me your needs, I'll tell you the 
cost; lowest estimates given on fine tools, 
dies and presses for sheet metal goods pro- 
duction; have you my books? Jos. V. Wood- 
a es E., Arbuckle Building, Brooklyn, 
K. tm ss 


We can build machinery for quick delivery. 
A shop building machine tools wishes to take 
contracts for the construction of machinery 
or anything that can be produced in a foun- 
dry and machine shop. end drawin and 
specifications and estimates will be made with 
guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship. Box 75, 
AMERICAN MACHINIST. 

Wanted—A good superintendent capable of 
handling pattern shop, foundry and machine 
shop departments in a general jobbing, repair- 
ing and manufacturing shop located a rap- 
idly growing city of two hundred thousand in- 
habitants, center of a big lumbering country 
in the West; one who could invest about 
$10,000 preferred, an excellent opening for 
the right man. Full investigation demanded 
and given. Address Box 692, Amer. Macu. 

Successful draftsmen drawing $125 to $200 
monthly require thorough rafting room 
knowledge. As chief draftsman of engineer- 
ing firm I know exactly the quality and 
quantity of experience and practical we 

ou must have, and prepare you by mail, 
ome instructions for above paying positions, 
which I furnish free anywhere. Complete 
highest grade drawing outfit, with German 
silver set of tools, value $13.85, free. Ad- 
dress Chief Draftsman, Div. 4, Eng.’s Equip’t 
Co., (Ine.), Chicago. 


Situations Wanted 


Classification indicates present address of 

advertiser. nothing else. 
CONNECTICUT 

Designer, graduate of university, with six 
years’ practical shop and drawing room ex- 
perience in machine tools and jigs desires 
position preferably as assistant superinten- 
dent. Box 722, AMERICAN MACHINIST. 


ina, 

MASSACHUSETTS 

A mechanical draftsman of experience and 
ability (employed) desires situation in_ or 
about Buffalo; good references given. Box 
753, AMPRICAN MACHINIST. 

Mechanical draftsman, 30 years old, tech- 
nical graduate, extensive experience in draft- 
ing room and shop, wishes position. Box 
765, AMERICAN MACHINIST. 

NEW JERSEY 


Mechanical expert, shopman, competent 
designer, builder, improver on tools and ma- 
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chinery for manufacturing. References. Box 


759, AMERICAN MACHINIST. 

Two expert toolmakers, one vise and one 
lathe hand, experienced on drill-jig, gages, 
model and experimental work, desire change. 
Box 750, AMERICAN MACHINIST. 


NEW YORK 

Mechanical engineer, graduate; age 26, 3 

years’ experience, desires change. ox 740, 
AMERICAN MACHINIST. 


Draftsman, experienced designer on special 
and general machinery; New York or New 
Jersey preferred. Box 726, AMER. MACH. 


Producer gas ee eed engineer experienced 
a 


in design, manufacture and _ installation; 
technical graduate; desires position with 
manufacturer. Box 761, AMER. MACHINIST. 


Salesman—Young man; 32; experienced 
toolmaker and designer, wel? versed in shop 
and factory equipment appertaining to the 
metal industry desires an opening as sales- 
man. Box 762, AMERICAN MACHINIST 


Mechanical superintendent, employed, for 
personal reasons, desires to make a change; 
expert toolmaker, machinist, designer and 
manufacturing economist. Strong executive; 
salary secondary consideration. Box 764, 
AMERICAN MACHINIST. ; 


Position as manager of works; held similar 
position seven years; can aguere and design 
machinery; good mechanical, executive and 
business abilities; furnish best of references 
from concern where now employed. Box 374, 
AMERICAN MACHINIST. 


Position of capacity wanted by crude oil 
engine specialist for designing, estimating, 
rate fixing, shop organizing, production en- 
gineering, marine work, direct connected. 
link reversing gears, all auxiliaries. Highest 
aim. Box 763, AMERICAN MACHINIST. 


PENNSYLVANIA 


Mechanical engineer and machine designer ; 
36; German; experience power transmission 
and textile; open for engagement: location, 
immaterial. Box 760, AMERICAN MACHINIST. 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 


CONNECTICUT 


Wanted—First-class operator on Jones & 
Lamson turret lathe; also one first-class all- 
around machinist. The New Machine Co., 
Danbury, Conn. 


Draftsman Wanted—Experienced in design- 
ing automatic machinery; give full partic- 
ulacs regarding experience, etc. The Bullard 
Machine Tool Co., Bridgeport, Conn. 


ILLINOIS 


Wanted—-Several first-class vise and floor 
men accustomed to hea machine tool work ; 
steady employment and good wages. Box 
685, AM#RICAN MACHINIST. 

Wanted—Working foreman to handle ten to 
twenty men on erecting heavy machine tools; 
good wages for 2 a ‘party; married man 
preferred. Box 684, AMERICAN MACHINIST. 

‘wanted—A draftsman who has had a large 
experience in aging out buildings and also 
designing them for manufacturing machinery 
of comparatively large size; must be thor- 
oughly familiar with the best arrangement 
of buildings and the design of them such as 
core rooms and ovens, pattern storage build- 
ings, etc.; what is desired is a man who will 
spend some time to work out the best plan 
before the work will be put on paper; state 
fully what experience you have had along the 
above lines and also what salary expected; 
if a man showed the proper ability a connec- 
tion of this kind might lead up to a rma- 
nent position. Address Box 754, Am. CH. 

INDIANA 


Wanted—Ten good lathe men; increasing 
force; good wages; steady employment. 
Western Motor Co., Logansport, Ind. 

Wanted—Toolmakers; lathe hands, and as- 
semblers: good wages; steady employment; 
Western Motor Co., Logansport, Ind. 


MASSACHUSETTS 


Wanted—Assistant mechanical draftsman, 
one used to shop methods and gear cutting 
preferred; state age, experience and wa 
expected. Address Boston Gear Works, Nor- 
folk Downs, Mass. 


Experienced mechanical draftsman wanted 
by manufacturin concern near Boston, 
Mass., for designing of jigs, fixtures and 
special machinery; permanent position for 
the right man; draftsman with practical 
machine shop experience preferred. Address 
with full particulars regarding age, education, 
experience and initial salary expected to Box 
766, AMERICAN MACHINIST. 


General machine shop foreman, by estab- 


lished, growing company building strictly 
high-grade grinding machinery and employ- 
ing about 100 hands; must be thoroughly 
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up to date in methods; successful in handling 
men, and able to produce first-class work at 
reasonable cost; other things equal, prefer- 
ence will be given man with experience in 
pteting. machines or first-class machine 
tools. yrite fully as to experience, age, sal- 
ary expected and present position; confi- 
dential if desired. Box 742, AmMeR. MACH. 


MICHIGAN 


Machinists Wanted—First-class machine 
hands and floor hands on heavy work; steady 
employment assured. Northern Engineering 
Works, Detroit, Mich. 

Wanted—A mechanical draftsman who is 
thoroughly acquainted with steam pumping 
machinery; technical knowledge required ; 
none but competent men need apply. Ad. 
dress “Steam mps,” Care AMER. MAcH. 

MISSOURI 

Wanted—First-class adjusters accustomed 
to adding machine and —" work. Uni- 
versal Adding Machine St. Louis. 

Draftsman Wanted—Large lead mining 
company, 65 miles south of St. Louis, Mis- 
souri, wants draftsman for mechanical draft- 
ing and for making surface and underground 
maps; must be first-class freehand letterer 
and neat workman; man with knowledge of 
plotting and calculating survey field notes 
preferred; applicants please submit  speci- 
mens of work and state salary wanted. Box 
743, AMERICAN MACHINIST. 

NEW JERSEY 


Gas engine man wanted at once for instal- 
lation and repair work. Steady employment. 
Apply. The Standard Motor Construction Co., 

hiton St., Jersey City, N. J. 

Draftsman wanted by a firm in New Jersey; 
mechanical draftsman, quick and accurate, 
one acquainted with electrical , preferred. 
State salary and experience. Box 755, Am. M. 

Wanted—-Tool, die and instrument makers 
accustomed to accurate. complicated work; 
steady work and good eo es to =a hly 
competent men; give eferences. ress 
Box 43%, AMERICAN MACINIBT. 

We are increasing our tool-making depart- 
ment and solicit applications from toolmakers 
and machinists who are experienced on fine 
and complicated work. Apply to Victor Talk- 
ing Machine Co., Camden, N. J. 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work for good men. Address or apply at 
Pond Machine Tool Co., Plainfield, N. J. 

Mechanical engineer—A Portland cement 
company located in Lehigh Valley district, 
which expects to build a new plant in about 
two years and use the present superintendent 
to build and operate new plant, wants en- 
gineer with experience (knowledge of cement 
machinery not necessary) to join present or- 
ganization with view of becoming superin- 


AMERICAN MACHINIST 


tendent of present plant when new plant is 

started, provided he makes good; give details 

of experience and state ef expected. Ad- 
A 


dress Box 749, AMERICAN CHINIST. 
NEW YORK 
Epttecamabes wanted. McEwen Bros., 
Wellsville, N. 
~ wore Fre horizontal boring 


mill hands familiar with boring large cylin- 
ders. Address Box 751, AMER. MACHINIST. 


Wanted—Experienced draftsman, toolma- 
kers and machinists; give age, references 
and. wages expected. Remington Arms Co., 
lion, N. Y 

Foreman for department 
small parts for fine instruments; 
thoroughly competent, liberal salary. 
Box 756, AMERICAN MACHINIST. 

Foreman for screw machine department 
employing 20 men; No. 2 and No. 00 B. 8. 
automatics and hand machines. Must be _ex- 
perienced on fine work. “E. P., ox 758, 
AMERICAN MACHINIST. 

Wanted—Severa! first-class mechanical and 
electrical draftsmen. Apply, giving age. ex- 
perience and | expected to Engineer in 
Charge, Drafting Department, General Elec- 
tric Company, Schenectady, N. Y 

Foreman to take —s 4 of department em- 
ploying 25 girls, asembling watch and clock 
work, must be thoroughly experienced. Lib- 
eral salary and steady position to right man. 
a i 


manufacturing 
must 
~ © Ay 


ox 757, AMERICAN MACHINIST. 
Wanted—First-class man thoroughly fa- 
miliar with all kinds of tool work, one cap- 
able of handling help and filling position of 
responsibility. State age, experience and 
salary expected. Box 725, AMER. MACHINIST. 
Screw machine foreman wanted to take 
charge of about twenty hand screw machines, 
steady job assured to a person combining both 


the mechanical and executive skill for pro- 
ducing high-grade output in steel; location, 
New York City Address Box 727, Am. M. 


OHIO 
Wanted—aA first-class foreman for a ma- 
chine shop tool room; give age, experience 
and salary. Address Box 748, AM. MACH. 
Wanted — First-class structural engineer 
capable of designing steel buildings, bridges, 
ete.; state age, qualifications, initial salary 


expected, etc. Address 567, AMER. MACH. 
Wanted—A foreman for a_ grey _ iron 
foundry employing about 120 men of aill 


classes on work weighing up to 2% tons; 
open shop and piece work ; no labor trouble of 
any description. Address Box 730, Am. M. 
PENNSYLVANIA 
Wanted—First-class floor hands and fitters 
for machine-tool work. Colburn Machine 
Too! Company, Franklin, Pa. 
Wanted—Capable diemakers to work on 
heavy drop-forge dies; steady work for the 
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proper arnlicants. Apply, giving references, 
as well as wages expected. Box 705, Am. M. 
RHODE ISLAND 
We are continually adding to our force, ex- 
perienced toolmakers, machinists and drafts- 
men on special tools, fixtures and models for 
light, high-grade machinery. Good wages and 
steady employment. Apply to Taft-Peirce 
Mfg. Co., Woonsocket, R 
VERMONT 
Wanted—Foreman for erecting department 
in shop building machine tools; state experi- 
ence and give references; good opening for 
the right man. Box 638, Amer. MACHINIST. 
WISCONSIN 


To cope with the continuous enlargement of 
our business, first-class machinists, pattern- 
makers, molders and boilermakers can find 
steady employment. Box 899, Milwaukee. 

Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur; wants 
men now employed; give full experience and 
reasons for changing ; shop experience great 
advantage ; all letters acknowledged and held 
confidential. Box 919, AMERICAN MACHINIST. 

FOREIGN 

We have increased our plant and _ will 
shortly require a large number of first-class 
men, as floor and vise hands, lathe hands, 
boilermakers and molders. We employ at 
present about 800 men, manufacturing loco- 
motives and railroad cars, gas engines and 
steam engines. Good opportunity for the 
right men to return to the “old country” and 
build their own home. Lots to be bad very 
cheap in beautiful surroundings, close to the 
shop. Good wages. Address or apply to 
Vagn- och Maskinfabriks Aktiebolaget, Falun, 





Sweden. 
For Sale 


For Sale—Foundry, wood ae iron machine 
shop. Box 74, Albion, N. Y. 

For Sale—Machine onde 
$4250. Morgan Dickort, Chattanooga, Tenn. 

For Sale—One 2” Cleveland automatic 
screw machine in perfect condition can be seen 
in operation. Fishback Mfg. Co., 96 Brush 
St., Detreit, Mich. 

For Sale—Cyclopedia of modern shop prac- 
tice, four volumes; bound in green morocco 
leather. Practically new; cost $18; will sell 
for $6. Address L. N.'O., Box 425, Chi- 
eago, Ill. 

Boilers—-Battery of two 150 h.p. Babcock 
and Wilcox water tube boilers for 100 Ib. 
pressure; first-class condition; complete, all 
trimmings. Nathan Manufacturing supany, 
416 East 106th Street, New York City 


250 feet ground, 
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Chucks, Drill 


Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Brown Co., R. H., New Haven, 
onn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, 

Goodell- Pratt Co., Greenfield, 
Mass. 

Horton & Son Co., E., Windsor 


Locks, Conn. 
Jacobs sone. Co., Hartford, Conn. 
Morse s ae Drill & Mach. Co., 
New Bed Mass. 
Niles- A. Pond Co., New York. 
Pratt Chuck Co., Frankfort, 4A 


| Skinner Chuck Co., New Britain, 


| Conn. 
| Standard Tool Co., 


Cleveland, O 


| Trump Bros. Mach. Co., Wilming 


N. Y. | 


/ Cushman Chuck Co., 
Conn. 
Gisholt Mach. Co., Madison, Wis. 


| 
| 


ton, Del. 

Wells Bros. Co., Greenfield, Mass 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. B., New 
London, Conn. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 

Chacks, Lathe 

Hartford, 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 


Horton & Son Co., E., Windsor 
Locks, Conn. 
Niles-Bement-Pond Co., New York 


| Skinner Chuck Co., New Britain, 


Conn. 
Union ae F Co., F aad ‘= Ct. 
Whiton ac Co., E., New 


London, on. 
Chucks, Planer 
Niles-Bement-Pond Co., New York. 
oapeer Chuck Co., New Britain 
onn. 





Le Count, Wm. G., So. Norwalk, 


Conn. 

Tudor Mfg. Co., Worcester, Mass. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, in. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn 

Evans Friction Cone Co., 
Centre, Mass. 

Johnson — 7 Co., Carlyle, Hart- 
ford, Con 

Link-Belt Co. Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 


Newtor 


Conn. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Wood's Sons Co., T. B., Chambers 
burg, Pa. 


Clutches, Magnetic 


Electric Coptrotier & Supply Co., 
Cleveland, Ohio 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 
Standard Welding Co., Cleveland, 
Ohio. 


Collectors, Pneumatic 


Sturtevant Co. B. F., Boston, 
fass. 
Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 


Compound, Slushing 
Warren Bros. Co., Boston, Mass. 
Compressors, Air 


Blaisdell Machinery Co., Brad 
ford, Pa. 
Blanchard Mach. Co., Boston, 
Mass. 


Bury Compressor Co., Erie, Pa. 
Chicago teematic Tool Co., Chi- 


curtis’ & & Go. Mfg. Co., St. Louis, 
General Pycematis Tool Co., Mon- 


tour Falls, N. 
Ingersoll-Rand Co., New York. 


Internationa Steam Pump Co., 
New York. 

Spacke Machine Co., F. W., In- 
diarapolis, Ind. 

Compressors, Gas 

Ingersoll-Rand Co., New York. 


Conduit, Interior 

Sprague Blectric Co., New York. 

Cones, Friction 

Evans Friction Cone Co., 
ton Centre, Mass. 

Connecting Rodsand Straps 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
Leard, Wm. E., New Brighton, Pa. 


New- 


Standard Connecting Rod Co., 
Beaver Falls, Pa. 
as ~ tamoaeens Co., Eddystone, 
"a. 
Contract Work 
Co., Boston, 


Blanchard Mach. 
M 


Mass. 

Chapman & Co., J. B., Springfield, 
Mass. 

Skinner Ship Bldg. & Dry Dock 
Co., Baltimore, Md. 

Turner Mach. Co., Danbury, Conn. 


Controllers and Starters, 
Electric Motor 


Case Mfg. Co., Columbus, O. 
Crocker-Wheeler Co., Ampere, 


Electric Controller & Supply Co., 


Cleveland, 
General Blectric Co., New York. 
Westinghouse Electric & Mfg. Co, 


Pittsburg, Pa. 
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Cenveyors, Automatic | Cranes— Continued. | Diamond Tools Drilling Machines, Multiple 
Lamson Consol. 8. 8. Co., Boston, | Obermayer Co., S., Cincinnati, O.| American Emery Wheel Co., Prov Spindle—Continued. 

Ma Pawling & Harnischfeger, il- idence, R. Fenn Mach. Co., Hartford, Conn. 
Link- Belt Co., Philadelphia, Pa. | waukee, Wis. Bridgeport Safety Emery Wheel | Foote-Burt Co., The, Cleveland, 

Sellers & a. Inc., Wm., Phila- Co., Bridgeport, Conn. Ohio. 
Coping Machines delphia, | Dickinson, Thos. L., New York | Fosdick Mach. Tool Co., Cin., O. 
Bertram & Sons Co., Ltd., John, United Raginsering & Fdry. Co} City. Harrington Son & Co. Edwin, 
zy Ontarto, Canada. Vandyek Churebill Co., New York,| Dies, Sheet Metal Henry & Wright 1 Mfg. Co., Hart- 
say Po Alietateer Cs ‘ Yale i Towne Mfg. Co. New| American me & Stamping Co., aul Giarke” aa minis 
9 Pp , fork. ridgeport, Conn. arke ‘o., Inec., Boston, 
Niles-Bement-Pond Co., New York | Bliss Co. B. Brooklyn. N N. 
Cork Inserts Crank Pin Turning Kent & Co., paw. tii, Marshall & Huschart Machry. Co., 
National Brake & Clutch Co Machines ees Wrench Co., entral unty a N York. 
a _ J x 3 alls, R. } a . J.. New Yor 
Boston, Mass. Niles-Bement-Pond Co., New York.) waa) iachine Co., Boston, Mass. Newton Mach. Tool Works, Phila- 
Crank Shafts elphia, Pa. 
Corundum - _P, 
Bethlehem Steel Co., So. Beth- Wten, Sub-Fress ana yg ld or al 


See Grinding Wheels 


Cost Systems 
American Mechanical 
Co., Cincinnati, 


Calculator 


Cotters 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 





Standard Tool Co., Cleveland, O. 
Whitman & Barnes Mfg. Co., Chi- 
cago, I 


Counterbores 
Morse Twist 


New Bedford, Mass. 
Slocomb Co., J. T., Prov., R. I. 
Countershafts 
Almond Mfg. Co., T. R., Brook- 

yn, N. 

Bulaees’ It iron Fdry., Prov., R. I. 


Evans Friction Cone Co., Newton 


Centre, Mass. 


LeBlond Mach. Tool Co. R. K., 
Cincinnati. O. 

Mossberg Wrench Co., Central 
Falls, R. I. 

Smith Countershaft Co., Boston, 
Mass. 


Countershafts, Friction 


Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Countershafts, Speed 
Changing 

Cresson Co., Geo. V., Phila., Pa. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 
Wheels 
Franklin a Co., H. H., Syra- 


cuse, 


Couplers, Hose 
Ingersoll-Rand Co., New York. 


Couplings, Shaft 

—. Mfg. Co., T. R., Brook- 

Caldwell & Son Co., H. W., Chi- 
cago, IIL. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Cresson Co., Geo. V., Phila., Pa. 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Link-Belt Co., Poiesepite,, Pa. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sellers & Co., Inc., Wm., Phila- 

delphia, Pa. 
standard’ Gauge Steel Co., Beaver 
alls 
Wood's Sone Co., T. B., Cham- 
bersburg, Pa. 


Cranes 


Alliance Machine Co., Alliance, O. | 


Brown Hoisting Mach. Co., Cleve- 


land, Ohio. 
Case i Co., Columbus, O. 
Chicago neumatic Tool Co., Chi- 


cago, Ill 
Chisholm & Moore Mfg. Co., Cleve- 


d 

Clevetans Crane & Car Co., Wick- 
e, O. 

Copeeet Forgings Co., Oakmont, 


a. 
— & Co. Mfg. Co., St. Louis, 


0. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
Maris Bros., Philadelphia, Pa. 
Nicholls, Wm. S.. New York. 
Niles-Bement-Pond Co., New York. 


Drill & Mach. Co., | 











Northern Engineering "Works, De- 
troit, Mich. 


lehem, Pa. 


Leard, Wm. E., New Bri ~ Pa. | 


Standard coaneetns Co., 


Beaver Falls, 
Tindel-Morris Go, *edaystone, Pa. 


Crucibles 
Dixon Crucible Co., Joseph, Jer- 


sey City, N. J. 
Obermayer Co., S., Cincinnati, O. 


Crushers 


Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladies, Foun- 
dry 


Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. . 


Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 
Bay State Stamping Works, Wor- 


cester, Mass. 
neey & Co., Chas. H., Chicago, 


Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 

Winkley Co., Detroit, Mich. 


Cups, Grease 


Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


Cutters, Milling 
Adams Co., Dubuque, Iowa. 


Becker - Brainard Milling Mach. | 
Drafting Machines 


Co., Hyde Park, Mass. 
Boker & Co., Hermann, New York. 
— La se aa Mfg. Co., Provi- 
en 
opera Twist Drill Co., Cleve- 


Ingeract! Milling Mach. Co., Rock- 


Morse Twist Drill S Mach. Co., 
New Bedford, Mass 

Nash Company, Gen, New York. 

Pratt & hitney Co., Hartford, 


Conn. 
Rogers Works, Jno. M., Gloucester 


Standard Tool Co., Cleveland, 0. 
Union Twist Drill Co., Athol, 


ass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas. Ontario, nada. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
= Clarke & Co., Inc., Boston, 


ass. 

Hurlbut- yg om. Co., South 
Sudbury, 

Newton Mach. "Tool Works, Phila- 


delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
i Tool & Supply Co., New 


Tindel-Morris Co., Eddystone 
Vandyck Churchill Co., New York. 


Cutting-off Tools 
Armstrong Bros. Tool Co., Chi- 


cago, . 
“_— & Spencer Co., Hartford, 


onn. 
Fairbanks Co., Springfield, Ohio. 
Fitchbur, Saas orks, Fitch- 


burg, 
>. Tool I Holder Co., Shelton, 
Pratt "% Whitney Co., Hartford, 
Conn. 








Waltham Machine Works, Wal- 
tham, Mass. 


Dies, Threading, Opening 


Baker, S. S., Chicago, III. 
Boker & Co., Hermann, New York. 


Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mach. Co., 
Springfield, Vt. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 


Conn. 


Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 
aeaeey. pooutas Table Co., To- 


ledo, 
Keuffel & Esser Co., New York. 
Co., Mittin- 


Mittineague Paper 
Pa. 


Mass. 
J. & G., Philadelphia, 
Soltmann, EB. G., New York. 


Drawing Materials . 
Alteneder _ Son, Theo., , Philadel- 


phia, 
American “Tracing Cloth Co., New 
York. 


Keuffel & Esser Co., New York. 

Mittineague Paper Co., Mit- 
tineague, Mass 

Rich, J. & G., Philadelphia, Pa. 

Soltmann, E. G., New York. 

——— Supply Co., Scranton, 
a. 


Universal Drafting Mach. Co., 
Cleveland, O. 


Drift Bolt Drivers 
Ingersoll-Rand Co., New York. 


Drilling Machines, Bench 
yee Co., W. F. & John, Rock- 
ord, 


Bo. a & Plummer, Worcester, 


Dwight — Mach. Co., Hart- 
or 
Goodell - Pratt Co., Greenfield, 


———— Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

~ -& & Whitney Co., Hartford, 


Pete Bros. Co., Worcester, 
Mass. 

Drilling Machines, Boiler 

American Tool Wks. Co., Cin., O. 

= & Sons Co., Ltd., John; 
Dundas, Ontario, Cana 

Bickford Drill & Tool Co., Cin- 


cinnati, 
Bo. — \ Plummer, Worcester, 
Cleveland, 


Foote Burt Co., The, 
York. 


gersclt Rand Co., New 

s-Bement-Pond 'Co., New York. 

= Bros. Co., Worcester, 
ass. 


Drilling Machines, Electric 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 


Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co. ee 5 Rockford, Ill. 

Barnes Co. W. F.’ & John, Rock- 


ford, Iil. 

Baush Mach. Tool Co. Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, O 





Mass. 
Prentiss Tool & Supply Co., New 


k 
Sellers & Co., Wm., Phila- 
delphia, Pa. 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 


Drilling Machines, 
able 


Cincinnati Elec. Tool Co., Cin., O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. 2 Tool Co., Cincin- 
nati, 


Inc., 


Port- 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Bickford Drill & Tool Co., Cin- 
cinnati, 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Dreses Mach. Tool Co., Cin., O. 
Fitchbur~ Machine Works, Fiteh- 
burg, Mass. 
Foote-Burt Co., Cleveland, O. 
Fosdick Mach. 7 Co., Cin., O. 
Gang Co., Wm. , Cincinnati. oO. 
Harrington, ay Co., Edwin 
Philadelphia, Pa. 
= < Clarke & Co., 


Marshall & Huschart Machry. Co., 


Inc., Boston, 


setae, Ill. 

McCabe. J., New York. 

Morris Fairy. Co., Jno. B., Cin- 
cinnati, O. 


Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 


— Bros. Co., Worcester, 

Prentiss Tool & Supply Co., New 
York. 

x -*- & Co., Inc., Wm., Phila- 
e 


vendpek Churchill Co., New York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O 
Baker Bros, Toledo, O. 


Barnes Co., bo ae Rockfo t . 
Barnes Co., . & John, 
ford, Ill. 


Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
vundas, Ontario, Canada. 

Begpten & Plummer, Worcester, 


Cincinnati Mach. Tool Co., Cin- 
F eo “¢ Co., Hartford, C 
enn Mac 0., Hartfo 

Fosdick Mach. Tool Co., Cin og 
Foote-Burt Co., Cleveland, O. 


Gould & Eberhardt, Newark, N. J. 
Harrington, Son Co., Edwin. 
Henry. & Weis Pa. 
— 4 ~+ ed Mfg. Co., Hart- 
Hill, Clarke" & Co., Ine., Boston, 
Mass. 


Hoefer Mfg. Co.. Freeport, Ill. 


— ee Tool ‘o., Cincin- 
Knight Machry. Co., W. B., St. 
M hall eH h 
arsha uschart Mach 
eee, Ill. sosaaaen 
McCabe. J., New York. 
Morse  wist’ D Drill & Mach. Co., 
New Bedford, Mass. 


~~ > Haven Mfg. Co., ‘New Haven, 


Niles-Bement- Pond Co., New York. 
Patterson, ttfried & Hunter, 


td., New York. 
_ Bros. Co., Worcester, 


ass. 
3 Tool & Supply Co., New 
ork. 
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“Whitney” Chains 


In 1907 will break all previous records for durability 








We are moving into our new fire-proof factory building and will operate both plants, 
old and new, until we are fully settled so our production may be steadily increased 
with no interruption. 





2 \ PROPERTY OF THE WHITNEY MFG CO JAN 1 (907 LAND AREA NINE ACRES 
FLOOR SPACE WAN 1 ¥ 907 70000 Square srrr 











PHOTO. TAKEN JANUARY 6, 1907. 
This cut gives an idea only of the plant which we believe will be 


the finest and most complete in existence for the manufacture of 
High Grade Driving Chains. 





‘“‘Whitney’’ Chains 
| | HAND wu 6 MILL- 


ING MACHINES, and 


The Woodruff Patent 
System of Keying 












most American Build- 
ers of Automobiles, 
Commercial Cars, 
Machinery, etc. 














The Whitney Mfg. Co. 


Hartford Connecticut 
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Drilling Machines, Upright | 
—Continued. | 

Sellers & Co., Inc., Wm., Phila-| 
delphia, Pa. 

Sibley Machine Tool Co., South, 
Bend, Ind. 


ay gy Co., Dwight, Hart- 
or 
oe 3° Chace Mfg. Co., Newark, 


PAN Churchill Co., New York. 

Whitne n. Co., Hartford, Ct. 

Wells Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Drills, Center 


Morse Twist Drill & pS Saneiane Co., 
New Bedford, 

Pratt & Whitney c., Hartford, 
Conn. 21 


Slocomb Co, J. T., Prev., 


Standard Tool Co., ‘adie 0. | 
Drills, Hand 
Cincinnati Electrical Tool Co., 


Cincinnati, O. 
Hisey-Wolf Mach. Co., Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
U. Electrical Tool Co., Cin- 
cinnati, 


Drills, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Chisholm & Moore ‘Mfg. Co., 
Cleveland, O. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Ingersoll- Rand Co., New York. 

a Steam Pump Co., 


New Yo 
Niles- eens Pond Co., New York. 


Drills, Rail 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Foote-Burt Co., Cleveland, oO. 

Niles-Bement- Pond Co., New York. 

Prentiss Tool & Supply Co., New 


ork. 
Standard Tool Co., Cleveland, O. 


Drills, Ratchet 
ee Bros. Tool Co., Chi- 
cago, 
— & Spencer Co., Hartford, 
Jonn 
Hisey-Wolf Mach. Co., Cincin., O. 
Keystone Mfg. Co., Buffalo, N. Y. 
Parker et has., Meriden, Conn. 
ie Whi itney Co., Hartford, 


Rogers. “Works, John M., Glouces- 
ter City, N. 

Standard Tool Co., Cleveland, O. 

Drills, Rock 

Ingersoll-Rand Co., New York. 

Northern Blec. Mfg. Co., Madison, 
Wis. 

Drying Apparatus 

Sturtevant Co., B. F., Hyde Park, 
Mass. 





Dynamos 

Burke Electric Co., Brie, Pa. 

C & C Biectric Co., New York. 
Crocker - Wheeler 'Co., Ampere, 


Eck Dynamo & Motor Works, | 


Belleville, N. J. 
General Electric Co., New York. | 
Jantz & Leist Elec. Co., Cin., O. 


aespere Blec. Mfg. Co., Madison, 





Ride i Dynamo & Engine Co., 
Ridgway, Pa. 

Roth Bros. Co., Chicago, III. 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Park, | 
Mass. 

Triumph Electric Co., Cincin., 0. | 

Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 


Electric Controller & Supply Co., 
Cleveland, O. 
General Electric Co., New York. | 
Jantz & Leist Elec. Co., Cin., O. | 
Wegcpere Elec. Mfg. Co., Madison, 
s 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, o. | 
Westinghouse Blec. & Mfg. Co., 
Pittsburg, Pa. 


Electrically Driven Tools| 
and Machinery 

American Tool Wks. Co., Cin., 0. 

Cincinnati Electrical Tool Co., 
cincinnati, 

Crescent Forgings Co., Oakmont, 


Electric Controller & Supp! he 
Cleveland, O. ~_ 











| Sturtevant Co., 


Electrically Driven Tools 
and Machinery — Continued. 

Hisey-Wolf Mach. Co., Cincin., O. 

Lincoln Motor Wks. Co., Cleve- 
land, 


oO. 
| Ransom Mfg. Co., Oshkosh, Wis. 


Roth Bros. Co., Cnicago, Il. 


U. S. Electricai Tool o., Cincin- 
nati, 

Elevators 

Albro-Clem Jevater Co., Phila- 
delphia, 

—- & ce. “Mfg. Co., St. Louis, 

Harrington, ~~" a Co., Edwin, 
Philadelphia, 

Link-Belt Co., Philadelphia, Pa. 


Emery Wheels 
See Grinding Wheels 


Emery Wheel Dressers 


American Emer Wheel Co., 
Providence, R. I. 
cyemene a Mfg. Co., Ur- 


ban 
Damend "Rw $ Stamping Works, 


Buffalo, 
Dickinson, Thee. 


City. 

Heald Machine Co., 
Mass. 
International 
troit, Mich 


L., New York 
Worcester, 


Specialty Co., De- | 


a Emery Wheel Co., Spring- | 
eld, 


stendera. “Tool Co., Cleveland, O. 


Vitrified Wheel Co., Westfield, 
Mass. 
Wrigley Co., Thos., Chicago, Ill. 


Enclosures, Tool-room 
Hart & Cooley Co., New Britain, 


Conn. 
Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


Engineers, Consulting and 
Mechanical 


Dodge & Day, Philadelphia. Pa. 

Thompson, Hugh L., Waterbury, 
Conn. 

Engineers, Electrical 

Crocker-Wheeler Co., Ampere, | 

Dodge & Day, Phila., Pa. 

Engines, Automobile 

Franklin Mfg. Co., H. H., Syra- 
cuse, “ 

oo oes Power Co., Lansing, | 

Mic 


Engines, Gas and Gasolene 
Automatic Mach. Co., Bridgeport, 


Conn. 

—~* ‘es ae Motor Co., New- 
ar . 

Blaisdell Machinery Co., Brad- | 
ford, Pa. 


Foos Gas Engine Co., Springfield, 
Ohi 


0. 
Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 


Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New Era Gas Engine Co., Day- 
ton, 

Olds Gas Power Co., Lansing, 


h. 
| St, Marys Mach. Co., St. Marys, 
Struthers-Wells Co., Warren, Pa. 


Engines, Steam 
Buffalo Forge Co., 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 


Struthers-Wells Co., Warren, Pa. 
B. F., Hyde Park, 


Buffalo, N. Y. 


Mass. 


Engravers 
Bormay Engraving Co., New Yor. 


Standard Engraving Co. New 
York. 
Enpraving Machinery 
Geo., Racine, 


Gorton Mach. Co., 
Wis. 


Exhaust Heads 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Exhibition Machinery 


Machinery Exchange, Boston, 
Mass. 
Philadelphia Bourse, Phila., Pa. 


Expanders, Tube 


Nicholson & Co., Wm., 
Barre, Pa. 


Wilkes- | 


| Facing Machines,. Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Factory Equipment 
= Metallic Mfg. Co., Aurora, 
Ill. 


Fans, Electric 

Backus Water Motor Co., New- 
ark, N. 

Crocker - Wheeler Co., Ampere, 

Diehl "Mfg. Co., Blizabethport, 

| General Blectric Co., New York. 

a aaee. Mfg. Co., Madi- 
son 


a Bieetric &- New York. 
= Co., , Hyde Park, 


Weating house Blectric & Mfg. Co., 
Pittsburg, Pa. 





Fans, Exhaust 
| Bac ‘kus Water Motor Co., 
d. 


| a*. 
| Buffalo Forge Co., Buffalo, N. Y. 


Newark, 


| Crocker - Wheeler Co., Ampere, 

General Electric Co. New York. 

| Sturtevant Co., B. F., Hyde Park, 
Mass. 

Feathers 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 


| Files and Rasps 
American Swiss File & Tool Co. 


New 
Barnett _ G. & H., Phila., Pa. 
Hammacher, Schlemmer & Co., 
New York. 
Nicholson File C. Prov., R. IL. 
| Reichhelm & Co., BE. P., New York. 


Filler, Iron 
| Felton, Sibley & Co., Phila., Pa. 


Filing Machines 
| Cochrane-Bly Co., 
me 


| Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn 

Simplex Mfg. ‘Co., New York. 


Flexible Shafts 


| Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. Co., 

| ter, Mass. 


Rochester, 


Worces- 


| Forges 
| we & Plummer, Worcester, 


| Bradley & Son, C. C., Syracuse, 


| Buffalo Forge Co., Buffalo, N. Y. 
Ingersoll-Rand Co., -New York. 

| Miner & Peck Mfg. Co., New Ha- 

| ven, Conn. 

| Prentiss Tool & Supply Co., New 


| York. 
| Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forgings, Drop 


Bethlehem Steel Co., So. Beth- 
lehem, 


Pa. 
Billings & Spencer Co., Hartford, | 











Sonn. 
| Crescent Forgings Co., Oakmont, | 


Pa. 
(0. K. Tool Holder Co., Shelton, 
onn. 
Page-Storms Drop Co., | 
= & Gordon Co., Worcester, 


| Forge 
Wy pringfield, Mass. 


* cml Hydraulic 


| Bethlehem Steel Co., So. Beth- | 

lehem, Pa. 

Wyman & Gordon Co., Worcester, 
ass. 


Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O. 


Forgings, Steel 

| Baldwin Stee! Co., New York. 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

ae Forgings Co., Oakmont, 








| 





Forgings, Steel—Continued. 


H nstall Forge & Knife Co., 
Pht 


ears. Pa. 
Kent & Co., Edwin R., Chicago, 


Ill. 
Tindel-Morris Co., Eddystone, Pa. 
Wyman & Gordon Co., Worcester, 

ass. 
Foundry Furnishings 
Adams Co., Dubuque, Iowa. 
Ingersoll- “Rand Co. .. New York. 


Obermayer ne He S., Cincinnati, O. 

Paxson Co., J. W.. Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Sturtevant Co., , Hyde Park, 
Mass. 


Fael Economizers 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 


York. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 

Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gas 

American Gas Furnace Co., 
York. 

Chicago Flexible Shaft Co., Chi- 

N sh oo - New York 
as ompany, Geo., ’ 

"on. S., Cincinnati, ?. 


Obermayer Co., 
Westmacott, J. M., Prov., R 


Furnaces, Melting 
American Gas Furnace Co., New 


York. 
Nash Company, Geo., New York. 
Turner Brass Works, Chicago, III. 
Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 
Furniture, Machine Shop 
Hart & Cooley Co., New Britain, 


Conn. 
Lyon Metallic Mfg. Co., Aurora, 


New 


Manufacturing Equip. Engin- 
eering Co., E. Boston, —— 

Merritt & Co., Philadelphia, Pa. 

New Britain Mach. Co., New Brit- 


ain, Conn. 
Gas Blowers and Exhausters 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Gages, Recording 


-Bristol Co., Waterbury, Conn. 


Gages, Standard 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Henry & hae Mfg. Co., Hart- 
ford, 

Morse Twist’ Drill & Mach. Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Yorke Jno. M., Gloucester 
ity, N. J. 

Slocoimb Co. J. &.,: Puev., RB. I. 

Starrett Co., L. S., Athol, Mass. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 


Boston, Mass. 
Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 
Bair & Gazzam Mfg. Co., Pitts- 
burg, Pa. 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

| Bilgram, Hugo, Philadelphia, Pa. 

Brown & 1 on Mfg. Co., Provi- 
dence, R 

Clough, R. Mi, Tolland, Conn. 

Eberhardt Bros. Mach. Co., New 
ark, N. J. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 


| Foote Bros. Gear & Machine Co., 


Chicago, Ill. 
Gleason Works, Rochester, N,. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant-Lees Mach. Co., Cleveland, 


Ohio. 

Harrington, Sons & Co., Edwin, 
Philadelphia, " 

Newton | a ag Tool Works, 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New RN 
= & Whitney Co., Hartford 

onn. 
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Brown & Sharpe Mig. Co., 
Providence, R. I., U. S.A. 


QUALITY 


Not Cheapness Means 


ECONOMY 
IN CUTTERS. 


B. & S. Cutters 


are made in a thoroughly equipped, 



















modern shop under the direct super- 
vision of expert mechanics and from 
the highest grade material. 


THE QUALITY IS RECOG- 
NIZED AS STANDARD. 





500 MILLING MACHINES 
using B. & S. Cutters are kept in 
almost constant operation at our 
plant, and give an exceptional oppor- 
tunity for,studying Cutter require- 
ments. 


A stock of more than 


36 STYLES and 3700,SIZES 


* ‘enables a Cutter for almost any *’ 
emergency to be selected. 


Cutters made from ‘“ Brown & 
Sharpe” High Speed Steel, fully 
guaranteed. 


One of our specialties. 


Leading Dealers carry B. & S. 
Cutters in stock. 


Ask for Complete Cutter List. 
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Gear Cutting Machinery 
—Continued. 


Fegptins Tool & Supply Co., New 
Slate Machine Co., Dwight, Hart- 


ford, Conn 
Sloan & Chace Mfg. Co., Newark, 


N. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Wa _ & Son, Geo. D., Jackson, 


Mich 
Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 


Morse Twist Drill & Mach. 
New Bedford, Mass. ™ 

Gears, Cut 

Bair & Gazzam Mfg. Co., Pitts- 
burg, Pa. 

Bilgram, Hugo, Philadelphia, Pa. 
ton Gear Works, Norfolk 
Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 


cago, I 
Cresson Co., Geo. V., Phila., Pa. 
Philadelphia, Pa. 


Davis, ay 
Mach. Co., Phila- 


Earle Gear 
delohia, Pa. 
Eberhardt pres. Mach. Co., New- 
ark, N. 
Pa. 


Fawcus ice Co., Pittsburg, 
Fellows Gear Shaper Co., pring: 
fleld, Vt. 
Foote Bros. Gear & Machine Co., 
Chicago, Ill. 
Gleason Works, Rochester, N. ¥ 


Gould & Eberhardt, Newark, N. 
Grant Gear Wks., Boston, Mase 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co., The, 


Cleveland, Ohio. 
New Process Rawhide Co., Syra- 


cuse, N. 

Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Works, Phila- 
deiphia, Pa. 

Sawyer Gear Wks., Cleveland, O. 


Simonds Mfg. Co., Pittsburg, Pa. 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

— Wilson Mfg. Co., McKees 

ocks, Ta. 

Van Dorn & Dutton, Cleveland, O. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
cago. Til. 

— nee & Mach. Co., Anso- 
nia 

Franklin ay Co., H. H., Syra- 
cuse, N. 

Greenwald Co., I. Cin., O. 


Philadelphia Gear Sveti Phila- 
delphia, l’a. 

Tazlor. “i Mfg. Co., McKees 
ocks, 

Walcott a Son, Geo. D., Jackson, 
Mich. 

Gears, Rawhide 


Boston oil Works, Norfolk 
Downs, 


Chicago naw “tilde Mfg. Co., Chi- 


cago, i 

Fawcus Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Horsburgh & Scott Co., Cleve- 
land, O. 

New Process Rawhide Co., Syra- 


cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa 
Phila- 


Philadelphia Gear Works, 
delphia, Pa. 

Sawyer Gear Works, Cleveland, O. 

Gears, Worm 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 
Boston Gear Works, Norfolk 


Downs, Mass. 
Fawcus Mach. Co., Pittsburg, P: 
Gould & Eberhardt, Newark-N. 3 
Nuttall Co., R. D., Pittsburg, 
Philadelphia Gear Works, 
delphia, Pa. 
Simonds Mfg. Co., Pittsbu 
a +e Mfg. Co., 


Van Dera = Dutton, Cleveland, O. 


¥. 
shila- 


, Pa. 
cKees 


Walcott & Son, Geo. Be Jackson, 
Mich. 
Generating Sets 
Burke Electric Co., Erie, Pa. 
Cogsngewoseter Co., Ampere, 
General Electric Co., New York. 
Madison, 


Northern Elec. Mfg. Co., 
Wis. 





Generating Sets—Continued. 
a A Dynamo & Engine Co., 


Sprague Se Blectric ss New York. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 

Triumph Elec. Co., Cincinnati, O. 

Generators, Gas 

American Gas Furnace Co., New 
York. 

Gibs 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Graphite 


Dixon Crucible Co., Jos., Jersey 
City, N. J. 
Obermayer Co., 8., Cincinnati, O. 


Grinders, Automatic Knife 


Bridgeport Safety Eme Wheel 
Co. Bridgeport, Coan.” 


Grinders, Center 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Heald Mach. Co., Worcester, Mass. 

Hisey-Wolf Mach, ay |. 2. 

Mueller Mach. 1 o., i. a 

Niles-Bement- Pond S°Co- Kew ‘York. 

U. 8. Electrical Tool Co., Cin., O. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 
oe | Grinder Co., Fitchburg, 


Becker - Brainard Milling Mach. 
Co., Hyde lark, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Cincinnati Milling Machine Co., 
Co., 


Cincinnati, 
Garvin Machine Co., New York. 


Crocker - Wheeler Ampere, 
Gould & Eberhardt, Newark, N. J. 


Greenfield Mach. Co., Greenfield, 
Mass. 
— Mach. Co., Worcester, 


Hisey- Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Norton Co., Worcester, Mass. 

— & Whitney Co., Hartford, 


onn. 
Prentiss Tool & Supply Co., New 


ork. 

Rivett-Dock Co., Boston, Mass. 

Wells & Sons Co., F. E., Green- 
field, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Cylindrical 
Bath sone Co., Fitchburg, 


Mas 

eee & phere Mfg. Co., Provi- 
dence, R. 

Heald Mach. ioo., Worcester, Mass. 


Norton Grinding Co., Worcester, 
Mass. 

Grinders, Disk 

—_ _, waar Co., Fitchburg, 


Besly" “< Co., Chas. H., Chicago, 


Briderpe ort Safety Emery Wheel 
ridgeport, Conn. 

Diamond Mach. Co., Trov., R. I. 
Gardner Machine Co., Beloit, Wis. 
— Mach. Co.,. Worcester, 


null ‘Ciarke & Co., 


Mass 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn 

Gotees Emery Wheel Co., Spring- 
eld, O. 


Grinders, Drill 


Inc., Boston, 


Heald Mach. Co., Worcester, 
Mass. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Standard Tool Co., Cleveland, O. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Internal 
Bath Grinder Co., Fitchburg, 


Mass. 
Brown & popes Mfg. Co., Provi- 


dence, R 

Greenfield Mach. Co., Greenfield, 
Heald Mach. Co., Worcester, 
Mass. 





Grinders, Internal—Continued 
a Lathe Mfg. Co., Boston, 


ass. 
Wells & Sons Co., F. B., Green- 
field, Mass. 
Grinders, Piston Ring 
Heald Mach. Co., Worcester, 
Mass. 
Grinders, Portable 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 
—, Mach. Co., Worcester, 


Hise Wolf Mach. Co., Cincin., O. 
a Electrical Tool Co., Cin., O. 


pg Saw 
Tindel-Morris Co., Eddystone, Pa. 


Grinders, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

— Co., W. F. & John, Rock- 
ord 

Bath Grinder Co., Fitchburg, 
Mass. 

Blount Co., G., Everett, Mass. 

— ort Satety Emery Wheel 


sidgeport, Conn. 


Brow & . arpe Mfg. Co., Provi- 

Cincinnati Blectrical Tool Co., 
Cincinnati, O. 

Diamond Mach. Co. R. 


Gisholt Mach. Co., ‘Madieon, Wis 

Gould & Eberhardt, Newark J. 

Grant Mfg. & Mach. Co., Bri t Be 
port, Conn. 

Harrington, Son & Co., 
Philadelphia, Pa. 

Heald Mach. Co., 


Mass. 
Hill, Clarke & Co., Inc., Boston, 
Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie, Pa. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 


Edwin, 
Worcester, 


— Lathe Mfg. Co., Boston, 

a 4 Emery Wheel Co., Spring- 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa 


Standard Tool Co., Cleveland, O. 

U. 8S. Electrical Tool Co., Cincin- 
nati, O. 

Vandyck Churchill Co., New York. 

Vitri —, Wheel Co., Westfield, 


Ma 
Whitney Mfg. Co., Hartford, Ct. 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Grinding and Polishing Ma- 
chinery 


Abrasive Material Co., Philadel- . 
phia, Pa. 
American Emer Wheel Co., 


Providence, R. 
Barnes ~ W. F. & John, Rock- 


ford, 
Grinder Co., Fitchburg, 


sd "7 Co., Chas. H., Chicago, 


Blount Co., J. G., Everett, Mass. 

Bridgeport Safety Emery Wheel 

- Co., Bridgeport, Conn. 

Brown & popes Mfg. Co., Provi- 
dence, R. 

Cincinnati Electrical Tool Co., 
Cincinnati, 

Coates Clipper Mfg. Co., Wor- 
cester, Mass. 

Croseer - Wheeler Co., Ampere, 

Diamond Mach. Co., Prov., R. I. 

i Pratt Co., Greenfield, 

ass. 


Graham Mfg. Co., Prov., R. 

—— Mach. Co., Greentield. 
ass 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Heald Mach. Co., Worcester, 


Mass. 
Hisey- “Wolf Mach. Co., Cincin., O. 
Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshal! & Huschart Machry. Co., 
Chicago, Ill. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Northern Electrical Mfg. Co., 
Madison, Wis. 

Norton Co., Worcester, Mass. 

Norton Grinding Co., Worcester, 


Mass 
Prentiss Tool & Supply Co., New 


Ransom Mfg. Co., Oshkosh, Wis. 
Royersford Fdry. & Machine Co., 
Royersford, Pa. 





Grinding and Polishing Ma- 
chinery —Continued. 


Satety ; oo Wheel Co., Spring- 
standard Tool Co., Cleveland, O. 
ork. 


ck Churchill Co., New 
vine ied Wheel Co. W eld, 


Mass. 
Wells Sons Co., F. B., Greenfield, 
Mass. 


Grinding Wheels 
Adams Co., Dubuque, Iowa. 
American Emery Wheel 
Providence I. 
Builders’ 


Co., 
ty Foundry, Provi- 
ndam Co., Niagara Falls, 
Cortland Cor. Wheel Co., Cort- 


Diamond Mach. Co. .. Prov., R. I. 
en Corundum Wheel Co., 


Brightw: 

Niles-Bement-Pond Co., New York. 

Norton Co., Wesqeates 

Pike Mfg. Co., N. H. 

a ny we Co., Spring- 
field 

Su rior Corundum Wheel Co., 

altham, Mass. 
Vitrified Wheel Co., Westfield, 


Co., Hartford, Ct. 
mery Wheel Co., 


dence 


Mass. 
Whitney a, 
Worcester 

Worcester, 
Grindstones and Frames 
Athol Machine Co., Athol, Mass. 
Niles-Bement-Pond Co., New York. 
Pike Mfg. Co., Pike, N. o 


Gun Barrel aeineneas 


Diamond Mach. Co., Prov., R. I. 
~— & Whitney Co., Hartford, 
onn. 


Hammers, Drop 
Billings & Spencer Co., Hartford, 


onn. 
Bliss Co., E. W., Brooke. i A 
sg A & Son, <. Syracuse, 


Chambersburg Sapacering Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn 

Niles-Bement-Pond Co., New York. 

i Tool & Supply Co., New 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O 


Ingersoll-Rand Co., New York. 

International Steam Pump Co., 
New York. 

ee seneas. Feed Co., New pork 

Sellers & Co., Inc., Wm. P 
delphia, Pa. 


Hammers, Power 


Beaudry & Co., Inc., Boston, Mass. 
as & Son, Cc. C., Syracuse, 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Scranton & Co., New Haven, Ct. 


Hammers, Steam 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

- % & Son, C. C., Syracuse, 


Chambersburg Engineering Co., 
Chambersburg, Pa. 
Ca Forgings Co., Oakmont, 


a. 
Marshall & Huschart Machinery 
Co., Chicago, III. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 

Betlciphi & Wm., Phila- 
e 

Vontnek *ofurchill Co., New York. 

Handles, Machine Tool 

Cincinnati Ball Crank Co., Cin- 
cinnati, 

Whitman & Barnes Mfg. Co., Chi- 
cago, b 

Hangers, Shafting 

Cresson Co., Geo. V., Phila., Pa. 

Link-Belt Co., Philadel bia Pa. 
Wood’s Sons Co., T. hes Cham- 
bersburg, Pa. 

Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Inc., 
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Illvgtrating the Various Departments of the Fiat Works, 
Leading Automobile Builders in Europe 


One of the 





B Y 


The advent of Italy as a competitor 
among the nations in the automobile in- 
custry was first noted especially in Great 
Britain on the occasion of the motor -how 
held in March, 1906, at the Agric: -:ural 
Hall, London, N. Here Italian car. 
for the first time prominently exhibited. 
Following this lead, quite a number of 
Italian productions were to be seen at the 
Olympia, London, W. 


‘vere 


recent s* w at 





« . 


7 
em 

- 
~~ : 








a, — 2 . 


ca 7 W. 


also in New York and Bombay. 
tion to motor cars and motor omnibuses, 
the company also makes marine motors, 
lorries, and lighter’ delivery vans 

The works in Turin employ 3000 men 
and have 41,000 square meters floor area. 


In addi- 


Go 


WHERE THE) 
Of the total production of 35 to 40 


machines a week, one-quarter is to sup- 








C H U B B 


DETAILS OF THE ENGINE 

Most of the engines supplied have four 
cylinders or multiples of four, the power 
being usually 16, 24, 40, 50 and too, and 
then up to 300 horse-power or more for 
motor boats. 

A view of the motor-erecting shop is 
given in Fig. 1. 

The machines used in the manufacture 


of the motors are mostly American, al- 

















of the Italian firms is the com- 
pany called La Fabrica Italiana di Auto- 
mobile di Torino, better, perhaps, known 
Fiat Company of Turin. 

motor industry is of comparatively 
growth anywhere, but especially 
so in northern Italy. The Fiat Company, 
however, can claim to be the oldest of the 


Foremost 


as the 
The 


recent 


Italian firms, having been founded in 
i899. The works are fairly well concen- 


trated in Turin and, in addition, garages 
and repair shops connected directly or in- 
directly with the firm may be found in 
London, Paris, Berlin, Vienna, Brussels, 
Milan and many other European towns; 


FIG. I MOTOR-ERECTING SHOP 
ly the home demand; the r smi 
piy the home demand; the remaining ma 
chines are exported. The United States 


appears to be the largest customer, tak- 
ing something like one-fifth of the output 
The exports to Great Britain, France and 
Germany are about equal, and together 
approach the home demand plus Ameri 
Che 


countries, 


balance is spread 
various India 
Last summer the firm had an 
order for 1907 for the gear for 1000 or- 
dinary and 800 motor vehicles. The lat- 
ter included 150 for England, their main 
feature being low-speed motors and the 
use of four brakes 


can consumption 
over including 


and China. 











though a yf German tools is to be 


; 
2 
note d, 


as in Fig. 2 


range 
including vertical boring machines, 
Some French duplex boring 
machines are used on the gear boxes. The 
drill presses throughout the works are of 
almost every description, and while most 
are American, a number are of German 


make 
Springfield 


Along the front row of the lathes, 
and Hendey-Norton produc 
tions were particularly noted, while in th 
automatic department, machines by Potter 
& Johnston, Herbert, and Gisholt may be 
particularized, as well as a number of 
Loewe machines and Jones & Lamson 


tools. 








The crowded character of the automatic 


machine department may 


BORING 


shown in Fig being devoted to 
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other and the parts are to be 


fitted and assembled mostly in the new 


purposes, 


The testing room for motors, il- 
in Fig. 8, 1 


works 


lustrated s arranged at the side 


of the general fitting shop. In one of the 


fitting shops, a feature is the use of small 


store rooms, placed at each corner 
OVERHEAD SHAFTING USED 


The drive in all the shops is from over 





4. WHERE THE GEAR BOXES ARE MADE 
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head shafting by belt down to the ma- 
chine. The overhead shafts, however, are 
arranged in parallel rows, each driven by 
its own electric motor supplied from the 





DEPARTMENT AND AUTOMATIC-MACHINE DEPARTMENT 


public mains. Overhead cranes are not 
used, hand cranes being sufficient for the 
The roof as a rule 


the floor is of 


weights to be moved. 
is carried on light columns; 


concrete 
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FIG. 5. FRAME-ERECTING SHOP 
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FIG. O. FITTING SHOP FOR MOTORS AND FRAMES 











Purchasing a Lathe 


By W. T. Sears 

Having had a number of years’ experi 
ence in the designing, selling and pur- 
chasing of lathes, it is very firmly im- 
pressed upon my mind that the average 
purchaser of a lathe not, in many 
cases, get what he wants or get the proper 
In other words, the 


does 


value for his money. 
machine he finally decides upon and buys 
is not the machine best adapted to his 
The result of this is that the pur- 


and the manufac- 


needs. 

chaser is dissatisfied 

turer’s prestige suffers. 
The first step in the purchase of a lathe 


AMERICAN MACHINIST 

In sending out inquiries, therefore, it 1s 
necessary, in order to get the best results, 
that the purchaser should have an intel- 
ligent the work he expects to 
handle and keep the range of his require 
In the 
10 per 
the 


sacrifice a 


idea of 


ments down as much as possible. 
of an odd 
work, 


endeavor to take care 


cent. or 15 per cent. of his 


purchaser will, many times, 
large percentage of the economy possible 
to be the remainder. This 
does not mean that a special lathe should 
separate line of work 


obtained on 


be built for every 
or that every standard tool must be modi 
fied to meet special requirements, for the 
undoubtedly, on the 
lathe which will 


fact is that there is, 


market, some standard 


very nearly meet the purchaser’s require- 
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practically one class of work. This being 
the case, the speeds and feeds should be 
such as to turn out this line of work to 
the greatest advantage For 
suppose the work for a long period was 
io inches in diameter and then for an- 
other long period 11 inches, it would be 
anything but economical to purchase a 
lathe giving the proper cutting speed for 
10 inches and with a speed range called 
tor so great that the next step above Io 
inches at which proper cutting speed could 
be obtained would be 12 inches. In other 
words, it would be far better to drop the 
end speeds, which are seldom used, con- 
densing the range and making the dif- 
ference between the steps much less. 


instance, 


Another point to be considered is the 








ie (ft € 














should be a most intelligent investigation 
of what its duties are to be 

In some shops where the number of 
tools is limited and a very wide range 
of work is handled, then, possibly, the best 
thing to do is to get a lathe of a very 
wide range of speeds and feeds which will 
thus handle the average work of the shop 
to fairly good advantage, but not work 
economically on perhaps many of them. 
The demand of shops of this kind is, to- 
day, however, small, and go per 
of the lathes sold today unquestionably 
go to shops of such a size and with suf- 
ficient machinery to allow the lathe to be 


kept on practically one class of work a 


cent 


very large proportion of its time. 


FIG ERECTING SHOP 


/ 


ments and this lathe or its equivalent 
modified from some other standard line is 
the one wanted 

lake, for instance, a 30-inch lathe which 
swings approximately 21 inches over the 
carriage. The that a lathe 


of this sort in some certain machine shop 


chances are 
will be at work nearly all of the time on 


material ranging from six inches to 18 


inches. If brass work or polishing is to 
be done on it, then, naturally, its speed 
range would extend to a somewhat higher 
point than if it were to work all the time 
on cast iron or steel; but we may say, at 
present, that this is rather exceptional. 

In most cases, it will, undoubtedly, be 
found that this lathe could be kept on 


size of the cuts to be taken. The intro 
duction of high-speed steels has 
made a great difference, but care should 


be taken that specifications by the pur 


here 


chaser are not drawn so as to, in the first 
thoroughly conscientious 
manufacturer to offer a machine 
and special throughout to 


these requirements, or have some 


place, force a 
which 
niust be new 
meet 
other manufacturer offer a. machine which 
will not live up to these specifications, but 
which he (the manufacturer) is willing 
to take chances on, owing to the convic- 
tion that the purchaser does not actually 
know exactly what he does want and is 
asking for more than he will ever need 
or use. 
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The only intelligent way for a purchaser 
to handle the matter, provided he has the 
assurance of the responsible builder that 
his demands are excessive, is for him to 
compare weights and dimensions of the 
standard machines in competition, unless 
he is willing to pay what may seem to 
him high for a machine built specially to 
meet his demands. 

In this connection it is certainly advisable 
tc call attention to the fact that no 
mechanism transmitting power is stronger 
than its weakest part, and that a heavy 
belt or heavy motor, heavy gearing or 
heavy tool post is of no use unless the 
proportion is the same throughout. 

A 6-inch belt can be put on a 16-inch 
lathe, the gearing made heavy enough to 
transmit all the belt will deliver, and the 
carriage in proportion; but if the feed 
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treatment it will receive. If it .< to be 
placed in a tool room, then fine adjust- 
ments, automatic controls and improve- 
ments, even if frail, will undoubtedly be 
taken care of and prove good investments. 
If, however, the lathe is to go into the 
average shop, where it will be slighted 
and perhaps even abused, then simplicity 
of detail is very essential. 

Speed-changing devices, other than elec- 
trical, if good, are very, very good; but 
if complicated, or not easy to get at and 
watch, they are apt to prove a nuisance 


and a source of considerable expense. 
This, of course, is not a condemnation 
of the variable-speed countershaft, of 


which there are a number of good ones 
on the market; but it stands to reason 
that if a variable speed is wanted, and the 
average kind is furnished, it is best to have 





FIG Pas MOTOR 


mechanism is weak or the bed is not stiff 
the additional money for 
exceptionally strong parts is 


enough, spent 


these en- 
tirely thrown away and had much better 
be spent elsewhere on the machine. In 
case the purchaser is unable to give an in- 
telligent summary of the majority of the 
work he proposes to do on the lathe and 
most of the duties it is to be called upon 
to perform, the only reasonable course for 
him is to ask for prices and dimensions 
of standard machines, and, when these are 
zt hand, compare them one with the other, 
as before suggested, keeping in mind al- 
ways the responsibility and reputation of 
the different bidders. 
It is very seldom, 
source of the demand 
could not be made the source of informa- 
tion as to special requirements desired 
The purchaser should also consider into 


that the 
lathes 


however, 


for more 


whose hands the lathe is going and the 


TESTING ROOM 


it as easy to get at and watch as possible, 
for it undoubtedly does require a certain 
amount of watching 

The single-belt drive, which is an ad 
junct of these variable-speed devices, is 
undoubtedly a neat arrangement and handy 
in many It lends itself to the so- 
called convertible type of machine, that is, 
that 


cases 


machine can be changed from a 


line-shaft drive to individual-motor drive, 
and also does away with the cone and 
shifting belt. This is apt to be of con- 


siderable advantage in a growing shop, but 
this advantage refers chiefly, of course, to 


types of ‘lathes where the variation in 
speed is obtained between the driving belt 
and the work, and not where it is ob- 


tained in the countershaft 

Variable-speed motors somewhat over- 
come this difficulty, however, where some 
of the speed changes are in the bed of the 
lathe and a quite efficient drive results, 
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provided one is willing to pay the differ 
ence between variable-speed and constant 
speed motors and allow for the addi 
tional room required 

The quick-change feed gear is undoubt 
edly here to stay and the chief points to 
be looked at here are simplicity, strength 
and range 

No detailed reference has been made to 
live head, tailstock, and it 
hardly seems necessary if the general lines 
laid down followed 
furthermore, there are so many different 
types on the market that an article of this 


sort cannot deal fairly with them except 


Carriage or 


are properly; and, 


in the most general way 

When the order is placed, there should 
understanding be 
to be 


most thorough 
tween all 
furnished, and this should be in 
even seemingly minor points being apt to 
this is the 


be a 
concerned as to what is 
writing, 
cause trouble later on, unless 
case 

Finally, and as a the 
chaser should know to the fullest possible 
extent what he is getting and what he can 


summary, pur 


do with what he gets, and the manufac 


turer must know what he is expected to 


furnish 


Plans for Big Drydock 





The largest drydock in the world, with a 
and concrete basin big enough to hold 


stone 
any two of the battleships of the United 
States navy at one time, is about to be 


constructed at Hunter’s Point by the San 
Dock Company at a 
The land has already been 


Francisco Dry cost 


a 
Of 31,250,000 


surveyed adjacent to the two docks that 
the company already has in operation, 
and the work will be rushed to a speedy 
completion 

It is understood that the work has been 


undertaken with the encouragement of the 
Navy 
have expressed a wish that it be carried to 
said that the 


new dock will be 1050 feet in length, 170 


Department, which is also said to 
n early completion. It is 


longer than the famous dock at Glas 


and 225 feet longer than the Alex 


teet 
cow, : 


andra dock in Belfast harbor 


distillery 
show 


Figures from a large alcohol 


n Peoria, 


that the 


tor 
for corn 


averaged ten years 
average price was 42.3 


that the 
was 4.76 proof gallons per bushel, and the 
1.89 


= , 3 
cents per bushel, average yield 


average cost of manufacturing was 
cents per proof gallon. This can be some 


hat decreased by modern methods, so as 


Wilat 
to make the total cost 18.4 cents per wine 
Denatured 10 per cent. of 
wood alcohol, at 40 this 
makes a total cost of 20.5 cents per wine 
gallon.—Dr. Leffmann, of Engineers’ Club 
of Philadelphia. 


gallon with 


cents a gallon, 





Even timber requires good air for its 
preservation. A atmosphere in 2 
mine has been known to rot 12-inch Ore- 


poor 


gon pine in six to eight weeks 
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The Washington Naval Gun Factory—X 


Miscellaneous Points of Interest in the Navy Yard: New Electrical 
Generating Plant, Museum, Propeller-planing Machine, etc. 





B Y 


Since January, 1906, electric current for 


power and light has been furnished by 


the new generating plant, which is one 


of the latest improvements in the navy 
yard and is located in the western addi 
tion to the yard 
boiler house, and the engine and genera 


tor house—were built in 1904 and 1905 
respectively; they are of brick with steel 
roof trusses. The boiler room, which is 


H. 


The two buildings—the 


7? 


exterior of the boiler house is shown in 


Fig. 72, 


which is from a photograph look- 
ing northwesterly across slip No. 4, and 
shows the {wo radial brick chimney stacks, 
conspicuous in the 


the President's 


are 
Fig, 1, 


which also very 


middle of behind 
yacht 

At present coal is stored on the ground 
west of the boiler house and is handled by 
steam with a_ long 


locomotive crane 


REN NED FY 


equipment can be used. The boiler house 
is equipped with electrically operated coal 
and ash-handling machinery. The coal is 
dumped from hopper cars on the track 
east of the boiler house into a hopper be- 
the track, from which it is carried 
by the conveyor. 


low 


The engine and generator house is a 
short distance north of the boiler-house ; 
as shown in Fig. 73, in which it appears in 


s 








* 
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FIG. 72. BOILER HOUSE OF 


the one farthest south, is 103 feet 3 inches 
by 165 feet 3 inches, and 46 feet high at 


the eaves. It will contain, when the 
equipment is completed, 20 Babcock & 
Wilcox water-tube boilers, 300 horse 


power each, so that the aggregate boiler 
horse-power will be 6000. The boilers are 
equipped with automatic stokers, Green 
economizers, and superheaters. The last 
five boilers have yet to be installed. The 


NEW POWER PLANT, 


ALSO RADIOTELEGRAPH ANTENNAE 

boom; but provision is made for storage 
south of the house, and a steel trestle, 
seen in Fig. 72, has upon 
which a traveling derrick is to run. The 
plan, Fig. 2, shows the outline of a build- 
ing over this space, but the buiiding has 
not yet been erected. It was found that 
the weight of the coal caused the made 
ground to settle, and it will be necessary 
to pile the floor before this part of the 


been erected 


AND GUN AND MOUNT STORE, 


FROM THE SOUTHEAST, 


the foreground, it is a brick building of 
similar design, its dimensions bemg Io! 
feet 9 inches by 193 feet 9 inches, and 46 
feet 6 inches high at the eaves, and it has, 
moreover, along its southern end an annex 
70 feet long and 33 feet 6 inches high, for 


use as a repair shop. Along the east side 


of the engine room are ranged four 
Brown-Corliss vertical cross-compound 
condensing engines, each of which is of 
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1000 horse-power and is direct-connected 
tc a General Electric 500-kilowatt direct- 
current generator, running at 120 revolu- 


Fig. 74 
some of 


power-house is being installed, and it is 
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the other side of the room Company, of Bostor Che circuits 


old 


On 
the 


ng 


all protected by automatic circuit 


Neat 


machinery from the are 


breakers the switchboard there 1s 





tions per minute. These are type MP probable one or more turbo-generators a balancer set to take care of the variations 
in load on the three-wire system 
] 
[He RADIOTELEGRAPH STATION 
In Fig. 72 will be noticed numerous 
rverhead wires; these are the “antenne 





FIG. 73. THE ELECTRICAL 


and developing 
240 volts. The 
engine room is roomy and well lighted, 
from the interior view, 


machines having 12 poles 


an electromotive force of 


as may be seen 





GENERATING PI 


will be added before long 
end of the room is a fine marble switch 
board, 
Albert & J. M 


and connections of the wireless telegraph, 
the most up-to-date name, 
The 
Nos 
In 1900 superseded the ex- 
perimental Che 
old mast is indicated on the map, Fig. 2, 
Near the 


- . } 
> 1 “dl 
/ Can OC 


or, to adopt 


radiotelegraph mast is located be 


tween wharves 4 and 5, this station 
having early 
station location of the 
near the commandant’s office 
lower right-hand corner of Fig 
seen some of the guys of the mast, an- 
chored in an old gun buried in the ground 
the two the 


a cable which is too far off to 


Between stacks of power 
plant runs 
be seen in the picture, but which shows 


the 





and from mast to the 


this cable run the eight 


in Fig. 73, 
middle of wires 
seen disappearing in the middle distance. 
rom a point on the latter, midway be- 
tween the mast and the chimney stacks, 
led off t 


tion, a small brick building not shown on 


Ans the wires aré » the telegraph sta 


At the north 


the plan, Fig. 2, but located near the mast 


75, made by the From these “T-antenne” are radiated 


Fig 
Anderson 


shown in 


Manufactur through the air the Hertzian waves which 








FIG. 74. 





INTERIOR OF ENGINE AND GENERATOR HOUSE 
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communicate with the naval vessels cruis- 
ing within the zone of the Washington 
station. Daily communication is held with 
Cape Henlopen, and signals have been re- 
ceived from Quebec, Canada, and San 
Juan, P. R. Noon-time signals are sent 
out each day for the comparing of 
chronometers, the time being received by 


AMERICAN MACHINIST 
The insecure nature of the ground has 
caused a difficulty to develop here similar 
to that in the case of the coal bin, a por- 
tion of the floor having sunk under the 
heavy loading. Though it usually con- 
tains a considerable variety of ordnance 
and ordnance stores, the visitor will derive 
small satisfaction if he enters it expecting 
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1519. A contriv- 
ance which may perhaps be_ re 
garded as an ancestor of the breech- 
loading cartridge is a plug in which a 
charge is placed, and which is carried by 
a handle and lowered into an opening in 
the upper side of the barrel. There are 
many relics of the time of the Civil War; 


vaded Mexico in 








wire from the Naval Observatory. The 
station serves also as a medium of com 
munication between the Weather Bureau of 
the Agricultural Department and the ships, 
sending out the storm warnings of the 
former and receiving meteorological ob- 
servations from the latter. The Continen- 
tal Morse code is used. 


THe Gun AND Mount Store 


The storehouse for completed guns and 


FIG. 75. SWITCHBOARD 


tu find an exposition, for he will find 
much of the stuff crated or boxed up, and 


the larger guns slushed and oiled, and 
minus most of their attachments. 


THe MusEUM 
A sure-enough exposition, however, 
may be found on Warrington avenue, at 
the north end of Patterson avenue, in the 
museum building shown in Fig. 76, 
though it is an exposition of old-timers. 





for instance, a Billingburst and Requa 
battery of 1862, which is a sort of substi- 
tute for a rank of soldiers; it consists of 
25 gun barrels of 0.50 caliber placed close 
together side by side in a single plane; it 
was fired by a quick match extending 
right and left from the center. There is a 
ten-barrel Gatling gun of 1865; a two- 
inch revolving rifled cannon with six 
chambers (J. A. DeBrame’s patent, 
1861); a barrel about 3 feet long, with 




















FIG. 76. THE 
mounts, which is located east of the power 
plant, and the south end of which shows 
in Fig. 72 back of the yard engine, was 
built in 1899 and lengthened in the follow- 
ing year, so that its length is now 492 feet 
3 inches. 
the hight at the eaves 24 feet 6 inches, 
and the area 27,320 square feet 


MUSEUM 


The width is 55 feet 6 inches, . 





FIG. 77. 


This is an old two-story brick building 
about 30x60 feet, and it is full of relics 
of the 
locks, rifles, sabers, curious inventions for 


past—old guns, projectiles, gun 
army and navy, etc.—some even antedating 
the discovery of America, as, for instance, 
an old 1490, 
when he in- 


Spanish bronze gun of 


brought over by Cortez 


CARTRIDGE-CASE FACTORY 


helical slots through the wall for about 26 
inches of its length, with the object, it is 
said, of letting the air escape from in 
front of the projectile! There is a piece 
of the stern post of the U. S. S. “Kear- 
sarge,” and a 7-inch shell fired by the 
famous Confederate steamer “Alabama,” 
during the engagement off Cherbourg, in 
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FIG 78 MODEL BOAT AT REST IN THE TOWING TANK; BOW VIEW 
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FIG. 79. MODEL BOAT IN MOTION IN THE TOWING TANK); STERN VIEW 
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which it was sunk, June 19, 1864. The 
shell weighed 55.75 pounds and carried a 
powder charge of 2.44 pounds. The Span- 
ish-American War is of course also repre- 
sented in the collection. 


THE CARTRIDGE-CASE FACTORY 

The cartridge-case factory occupies a 
small group of buildings east of the gun 
shop, the main building, shown in Fig. 
77, being about 306x65 feet. There are 
also, in connection with it, a brass foun 
dry, a boiler house (the chimney of which 
shows in the picture), and a house for 
the hydraulic-pressure pumps, The cart- 
ridge cases made here are for guns from 
[-pounders up to 6-inch; the process 
f manufacture is similar to that de- 
scribed in the AMERICAN MACHINIST, in 
the series of articles on the Frankfort 
arsenal, in the latter part of Vol. 28 and 
the early part of Vol. 29 (1905 and 1906). 
The slabs of brass are cast in the brass 
foundry, rolled and annealed, the scale 
removed on a machine, and the process of 
rolling and annealing repeated until the 
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also are glad to make use of the tank 
when they can do so without interfering 
with the Government work. The build- 
ing, which was built in 1897, is of brick 
on concrete foundations, 52 feet 5 inches 
by 503 feet, and 14 feet 8 inches high at 
the eaves, its area being 26,366 square 
feet. As previously stated, this plant was, 
in 1899, illustrated and described in the 
AMERICAN MACHINIST, as well as the pro 
cess of constructing and measuring the 
model boats, and the appliances used in 
this work; so it is superfluous to include 
the description in this article, but as no 
pictures of boats in the water were shown 
then, two or three such are given here 
In Fig. 78 we have a bow view of a model 
boat at rest, while in Fig. 79 is a stern 
view of a boat in motion, in which the agi- 
tated surface of the water is in strong con- 
trast to the placid appearance in Fig. 78 
The motion of the bridge is regulated by 
the man standing up, with ‘his left hand 
on the controller. It will be noticed that 
the bridge has been provided with cranes 
for handling the model boats. In Fig. 80 


FIG. 80. BROADSIDE VIEW OF MODEL BOAT IN MOTION, SHOWING 


desired thinness has been attained. 
Blanks are then cut out, and are drawn 
up by successive operations to the form 
of the case, indented, cut off to length. 
headed, turned, gaged and stamped, and 
put in cases for shipment to the naval 
magazines. The larger presses are hy 
draulic, and the smaller ones are driven 
by electric motors. 


THe EXPERIMENTAL Mopet BASIN 

Though not connected with the man- 
ufacture of guns, the experimental model 
basin, which is operated by the Bureau 
of Construction and Repair, is an exceed- 
ingly interesting feature of the Washing- 
ton navy yard; there is about it the at 
traction of the mechanical toy, of which it 
might be regarded as a gigantic and very 
pretty specimen, though in point of fact 
it is a scientific apparatus of very real 
vaiue, which is the means of the saving of 
much money in the design of ships, and, 
in fact, has now become indispensable to 


the Government. Private  ship-builders 


a model of the “Georgia” is shown trav 
eling at an actual speed which represents 
a speed of 28 knots per hour on the battle 
ship itself. The wave at the bow raised 
by this great speed is well shown. The 
ratio between the speed of the model and 
that of the vessel it represents is as the 
square roots of their lengths. As an in 
stance of the results obtained, it was 
found, in the course of certain experi- 
ments, that a vessel of 4000 tons displace- 
ment and 350 feet long, required, in order 
to make 26 knots per hour, more than 
double the horse-power of a vessel of the 
same displacement, but made narrower 
and shallower and stretched to 450 feet in 
length. 


EXPERIMENTS WITH SCREW PROPELLERS 


In addition to the great number of ex- 


‘_periments which have been made in the 


tank as to the resistance of various mod- 
els of hulls, some interesting experiments 
have been made under the direction of 
Naval Constructor Taylor, commencing in 
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the summer of 1904, with model propel- 
lers, in order to determine their power 
and efficiency with various pitch ratios* 
and blade areas. In the first of these series 
of experiments 30 propellers were used, 
which were three-bladed, each one of them 
being of uniform pitch; various pitches 
were employed for the different screws, 
the pitch ratios extending as low as 0.4. 
The propellers were all 16 inches diam- 
eter, with pitches varying from 6.4 to 24 
inches, so they were not toys, but appli- 
ances in a respectable proportion to the 
size and capacity of the towing-tank equip- 
ment; they were tested up to 150 pounds 
thrust. For each pitch five different 
widths of blade were tried. 

Following the series of experiments just 
referred to, others were made in which 
were included 24 four-bladed, 9 two-blad- 
ed, 8 six-bladed, and 2 special three- 
bladed propellers, all of the same diam- 
eter, 16 inches, and of uniform pitch, and 
having, like the previous ones, varying 
pitches and widths of blade. This line of 
work is being still further continued. 





FORM OF WAVE 


It is very apparent that scientific tests 
of this description demand great accuracy 
in the form of the models; for the con- 
struction of the propellers, as for that of 
the hull models, ample provision has been 
made. The propellers were cast in alloy, 
at first from wooden patterns, but after- 
ward plaster of paris was found to offer 
greater facility and give good results as a 
pattern material. The face of the blade 
was finished in an interesting special ma 
chine, to be described a little later, and 
the rounded back was finished by hand, 
the final dressing being given to both sur- 
faces by the use of emery cloth. The 
finish of the propellers is quite accurate; 
the blades are thin, the thickness at the 
root being 0.018 of the diameter, and at 
the tip 0.006. 


THE SCREW-PROPELLER PLANING MACHINE 


In the AMERICAN MACHINIST, at page 
83, an illustration and description were 


pitch 


* That is, 
diameter 
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presented of an arrangement for planing 
the blades of a propeller; those who read 
about that rig will find it interesting to 
compare with it the very complete ma- 
chine at the navy yard, which was de- 
signed primarily for finishing model pro 
pellers; there have also been made on it, 
however, a few electric-launch propellers, 
and some other miscellaneous small pro- 
pellers—about 120 wheels in all. It will 
correctly machine the helicoidal faces of 
the blades of propellers, up to 26 inches 
diameter either two-, three- or four-bladed, 
and of either uniform or varying pitch. 


FIG. 


It may also be used for machining the 
backs of the blades, if so desired. The 
machine is located on the second floor of 
the Bureau of Construction and Repair 
shop, on the east side of the yard. It is 
illustrated herewith by three photographic 
views, Fig. 81 being the side opposite the 
driving belts, Figs. 82 and 83 being front 
views taken from different angles. 

In this machine the helicoidal surface is 
generated by a combination of movements 
of the work and the tool. The work is 
supported on the horizontal circular platen 
or table, which is about 27 inches in diam- 
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eter, and has a central stud, upon which 
the propeller is mounted, the outer ends 
of the blades being supported by adjust 
Above 


the propeller is the cutter head, which 


able supports bolted to the table 


reciprocates up and down at the same 
time that the table with the propeller 
turns back and forth on a vertical axis. 
Both these motions are uniform, so that 
the result is to describe a helix on the 
surface of the blade lo produce a vari- 
able pitch, another motion is added, viz., 
the table itself is caused to move vertically 
by means of cams (not shown in the pic- 
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n Fig. 81) may be adjusted along a hori 
rontal scale by means of the hand crank 


alongside the belt, in Fig. 83 As the 
back end of the walking be am has a con 
stant amount of motion (8 inches), the 


it end may there 


vertical travel of the fro 
fore be fixed anywhere from 1 inch to 12 
inches, giving a pitch of the screw pro 
peller from 4 to 48 inches 

head at the back of the walk 


ing beam, seen at the left in Fig. 81, is 


Che cross 


not driven by a crank motion, as a har 
monic motion would not be permissible, 


s driven by a vertical lead screw on 





SI. SIDE VIEW OF PROPELLER PLANING MACHINE 


tures) simultaneously with the other mo 
tions. The rolls which bear on these cam 
plates are, when in use, fixed under the ends 
of the two long arms seen sticking out 
horizontally from the periphery of the table 

Either of two cutter heads may de 
placed in the machine, one having four 
horizontal radial slots or channels, and 
the other three. The first, of course, is 
four-bladed 


used for either 


screws. The one illustrated is for three- 
[he vertical reciprocating 

° " . ‘ ’ 
motion is imparted through a forged-stee! 


h (seen 


bladed screws 


walking beam, the fulcrum of whi 


he end of the vertical shaft, showing 
plainly in the figure, with a large bevel 
gear on it, which is driven from a bevel 
pinion on the back-geared main driving 
shaft of the machine The whole machine 
is reversed in motion periodically just the 
same as a planer, by means of tight and 
loose pulleys, ind ypen and crossed belts, 
so that the lead screw causes the nut and 


crosshead to travel alternately up and 


down [he connections at each end of 

the walking beam permit of sliding so as 

to allow for the motion of the ends in cir 
il ir arcs 
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The drive of the table is taken off the 
vertical shaft through one or other of the 
two bevel gears on its lower end, as de 
termined by a clutch according to whether 
a right- or left-hand propeller is being 
made; the motion being transmitted to a 
horizontal shaft, a short portion of which 


may be seen in Fig. 83 between the up 
right and the circular base carrying th 
platen; a worm wheel under the table is 


driven by a worm on the front end of th 
Che table, by means of adjustabl 
actuates the belt-shifting mechanism, 


shaft 
dogs, 
part of which appears in all the pictures, 
and which will be readily recognized by 
any machinist. 

[he crank in the immediate foreground 
f Fig 83, and the pulley and gearing at 
the right, a little farther back, are for ad 
justing the position of the table vertically, 
either by hand or by power. 

To return to the cutter head, in each 
of its three or four openings or channels 
is pivoted near the vertical axis of the ma 
chine a runway upon which a tool holder 
travels in or out radially. The outer end 
of this runway is clamped to the cutter 
head by bolts in the curved slots, so that 
it stands horizontally, ten degrees above, 
or ten degrees below the horizontal, or 
anywhere in between, enabling the cutting 
of propellers with the blades at right 
angles to the axis, or with rake, as may 
be desired. We have now two motions, 
viz., a reciprocating rotary motion of the 
platen, and a reciprocating vertical motion 
of the cutter head. The feed of the tool 
is produced by a movement of the tool 
holder along the runway, there being a 
feed screw to each tool holder and run- 
way, all being connected together at the 
center through universal joints which per- 
mit of the varying inclination of the run 
ways. A shaft extends horizontally on the 
cutter head toward the upright; close to 
the latter in the pictures may be seen a 
vertical splined shaft, on which is a bevel 
gear meshing with another on the hori- 
zontal shaft on the cutter head. This ver- 
tical feed shaft is driven by the mechan 
ism down near the floor in the middle of 
big. 81 

In order to maintain the tool at the best 
cutting angle with the surface of the pro- 
peller blade as it travels over the varying 
inclination of the latter, the cutter head 
has attached to it diagonal guides formed 
of round rods which show very plainly in 
all the illustrations. The tocol can swivel 
in the holder, and it is so placed that its 
point is in the axis about which it swivels 
Then as the tool holder travels along the 
runway, the arm extending up and moving 
between two guides is compelled to swing 
and twist the tool holder, thus maintaining 
the proper angle of the tool with the work 

The 
countershaft by its own electric motor. It 


machine is belt-driven from a 
weighs about 12 tons and was built by the 
Builder’s Iron Foundry, Providence, R. I. 


It takes from five to seven hours to finish 
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accurately the faces of the blades of a 


propeller 20 inches in diameter. 
CONDUCTING TESTS 


METHOD Ot THE 


The 
in the experiments will be briefly outlined 
Instead of passing through the 
a boat, the propeller un 


method of using these propellers 


he re 
astern of 
der test was mounted on the forward end 


water 
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upparatus on the bridge or towing car- 


riage, so that the autographic records of 
torque, thrust, etc., were made up there 
under the eyes of the party on the bridge. 
The propeller, while traveling forward 
through the 
12-horse-power variable-speed electric mo- 
tor on the bridge, a chain drive transmit- 


the transmission 


water, was revolved by a 


ting power through a 

















FIG. 82. PROPELLER 


of a long shaft extending about 8 feet 
ahead of a scow-shaped boat, the standard 
distance of the shaft center line below the 
surface of the water being one propeller 


Che 


carriage 


diameter, or 16 inches boat was 


fastened below the towing and 


was large enough to contain the dynamon- 


eter apparatus and an observer, though 


connections were made to the recording 
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dynamometer in the boat. Another part 
of the dynamometer 
record of the pull exerted by the pro- 


apparatus gave a 


peller. Speed and time records were also 
automatically produced, so that a complete 
record of the action of the 
made on the traveling sheet of paper. The 
amount of slip can be determined much 
these conditions 


screw was 


more accurately under 
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than in the case of a screw propelling a 
ship. In the first set of experiments, tests 
were made at four, five, six and seven 
knots per hour speed of the carriage. It 
was found that within working limits the 
propeller forces varied as the square of 
the speed of advance, so in the second 
series a speed of five knots per hour was 
adopted for all runs. 

Though the models do not afford any 
reliable index as to cavitation, the latter 
makes an interesting spectacle. When the 
propeller revolves fast enough to cause 
cavitation to occur, the disposition of the 











FIG. 83 


apparatus and the clear distilled water in 
the basin permit of a close observation of 
the phenomenon, impossible of course on 
an actual ship. When there is no cavita- 
tion, as ordinarily, the water over the pro- 
peller is clear, but as the speed increases 
the water becomes cloudy and the pro- 
peller is followed by a cylindrical stream 
of apparently milky water; the speed of 
the blade through the water being too 
rapid for the water to close in immediately 
behind it, there is a tendency to form a 
vacuum, and it is supposed that any gases 
(air, carbon dioxide, etc.) which may be 
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contained in the water are drawn out of 


solution to fill these behind the 


blades. 


spaces 


RESULTS 

All that can be done here 
few slight hints as to the results arrived 
at by the tests. With three-bladed pro- 
pellers the efficiency fell off steadily as 
the pitch decreased, showing that the 
highest maximum efficiency attainable oc 
curs at a pitch ratio greater than 1.5* 
With the four-blade wheels the highest 
maximum efficiency falls below the pitch 


is to give a 
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ratio 1.5 for all but the widest blades. In 
the case of the two-bladed propellers, like 
that of the three-bladed, the maximuin 
efficiency occurs at a pitch ratio greater 
than 1.5. A remarkably high efficiency 
viz., 84 per cent., obtained from a 
two-bladed propeller with a pitch ratio of 
1.5, and a mean width ratio of 0.2. In 
the experiments, the thickness of the 
blade at the center constant for all 
widths of blade, which, of course, is not 
exactly in accord with practice, and this, 


was 


was 


*Which, of course. means that the pitch Is 
1% times the diameter 
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as well as the perfect finish of the pro- 
pellers, perhaps accounts for some of the 
high efficiencies realized. It is likely, also, 


that the experiments made with these 
model propellers differ from the hull 
model-towing experiments in being not 


directly comparable to what may be ex- 
pected from, full-sized apparatus, This is 
particularly the case with respect to the 
occurrence of cavitation, the tendency for 
this phenomenon to occur being nothing 
like as strong with the model as with the 
propeller, be- 


1 


corresponding full 
cause of the greater comparative sub- 
mersion pressure on the former. Another 
point of difference is the fact that the 
full-sized screw is working in the wake 
of a ship in much agitated water, while 
the models are pushed forward in the un- 
disturbed water of the basin. Neverthe- 
less, these experiments afford an excel- 
lent means of comparing different designs 
[The subject of screw-propeller designing 
is complicated and vexatious, and any- 
thing tending to clear it up is gladly wel- 
comed. As illustrating its importance, a 
certain foreign vessel, by a change of pro- 
pellers, had her speed increased from 23 
to 24 knots per hour, which denotes a 
vast increase in the amount of power 
effectively realized. Since the advent of 
the marine steam turbine and the conse- 
quent entirely new proportions of pro 
pellers, the demand for information has 
become still more urgent 

The material aspects of the drafting 


sized 


rooms, chemical laboratory, offices and 
several minor shops in the navy yard do 
not enter into the scope of this series, 
which has already become somewhat 
lengthy, in the endeavor to give, as far 
as was practicable, an adequate general 


idea of the gun factory 





Pennsylvania Railroad and 
Steel Ties 


ed that the stee 


cross-ties 
Mineral 


It is announ 
on the Pennsylvania Railroad at 
Point, Penn., he fast “special” was 
yn Friday night, February 22, and 
been ordered re 

their 
‘onsequence of the re 

} 


where t 
derailed 
fifty persons hurt, have 
moved and wooden ties put in 
places. This is 

e yy General 
Atterbury to investigate the 
matter and ascertain the cause of the dis- 
aster. While the committee does not say 
that l were the cause of the 
accident it that if the ties had 
been of wood the damage to both passen- 
gers and train would have’ been less. The 
will be relegated 
freight 


port of the committee sent 


Manager 


the steel ties 


does say 


steel ties now in service 
to one of the Pennsylvania’s 
yards. An Associated Press despatch 
dated Philadelphia, that General 
Manager Atterbury, of the Pennsylvania 
Railroad Company, has ordered the re- 
moval of all steel now it use 
on the line of the Pennsylvania Railroad 
-Bulletin of the American Tron and Steel 


Association 


Savs 


cross-ties 
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Gear Ratios for Motor Drives 


By W. Owen 


One would have thought that as the 
subject of the graduation of gearing for a 
geometrically progressive series of speeds 
had been so thoroughly discussed in these 
columns, practically nothing new  re- 
mained to be said regarding the matter. 
However, there are still one or two points 
of interest which have not, to my knowl- 
edge, received attention, 

It is very often a point of difficulty, 
when dealing with combined motor and 
change gearing drives, to determine upon 
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a suitable motor variation and ratio of 
change of gearing, after having settled the 
extreme spindle speeds. The method usu 
ally employed is to assume a motor varia- 
and to the ratio of the 
change by gearing to advance in multiples 
of this quantity, increasing the number of 
changes until the desired speed ratio is ob- 


This is an unmechanical process, 


tion, arrange 


tained. 
and is only equaled by so designing cones 
and gears that the highest speed with the 
gear in is equal to the lowest speed with 
the gear out. A little consideration may 
be the means of saving one or even two 
pairs of gears, or, by retaining the same 
number of gears, increasing the total 
speed ratio. 

The different speeds of a variable-speed 
motor are generally arranged in arithme 
ical progression, and, instead of advanc- 
ing by a constant ratio, as in a cone drive, 
S—s 
N—1’ 


speed, f= 


the increase is by increments of 


where S=highest motor 


lowest motor speed, N= number of 
speeds on motor. 

Now although there is this arithmetical 
progression to contend with throughout 
the motor range, there is no reason what- 
ever why a geometrical advance should 
not bé the gear 
changes, thus obtaining a maximum speed 
ratio with a minimum number of gears. 

Were the speeds arranged in geometri 
cal progression throughout the motor 
range, the ratio of advance would be 


introduced between 
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N—1 re 


therefore this quantity will be the ratio of 
advance of the speeds between the gear 
changes. Thus we get: 


Ratio of advance = 


N-—1 J a 
Ss : 


Ratio of first gear change = 





40.86 


5.61 
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Ratio of second gear change = 


(CV +) foe 


Total speed ratio = 


eiiee 


where G = number of changes by gearing 


Changes by 
Gears. 
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As the motor variations generally used 
in this country are 2 and 3 to I, it be- 
comes a simple matter to calculate and 
tabulate the different speed ratios which 
can be obtained, and also the ratios of 
change of gearing necessary for the dif- 
ferent numbers of speeds on the motors. 
The accompanying table, which I have 
compiled, is an embodiment of the fore- 
going, and will, I think, be found to he 
very useful. 

A practical illustration of the advan- 
tage accruing from the use of the method 
here advocated is given in the two dia- 
grams, In each case the drive is by 
means of a 3 to I motor, and 4 changes 
by gearing, but it will be seen that the 
total speed ratio is 50 per cent. greater in 
Fig. 2 than in Fig, 1. 

It might be mentioned that the very 
small discrepancy between the total speed 
ratio as given in the table, and that on 
the diagram is due to the former being 
calculated as described, and the latter be 
ing arrived at by multiplying the lowest 
speed by 3, then again by the ratio of ad 
vance, and so on, thus allowing a smal! 
arithmetical inaccuracy to appear in the 
final result. 

Although there is one quantity 
tabulated in each case for the change gear 
ratio than signified by the number of 
changes by gearing, these statements are 
not at variance, as the ratio of first gear 
change is the actual ratio of the change 


less 
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ist. 2nd. 3rd. 4th. 5th. 
2. 4 667 10,08 

4 4,753 10,36 

_ 4 873 10,76 

 & 5,035 11,30 

2: 5,279 12.14 

3.3 5 665 13.48 

3. 11,87 

2. 6.351 16.01 

3.3 11.49 

3.! 12.3 

3.6 12.96 

3.741 14.0 

2 830 7.998 22.63 

3.948 15.59 

23 5.085 11.30 25.35 
é: 8 

2.4 12,14 27 87 
2.: 13 48 32.09 
2. 16.01 40.33 
» 

3.3 38 95 

3. 40 86 

2. 22 63 64,15 
2.: 12,14 27.87 64.14 
3.2 43,15 

3.6 46.65 





FOR MOTOR DRIVES. 


between the first and second pairs of 
gears, etc., not the ratio of the first pair 
of gears, which, of course, is dependent 
upon the spindle speeds required. 


Weaste, England. 





In Germany the coke ovens are run 
more economically than in this country; 
considtrable more taken to save 


the by-products, such as ammonium sul- 


care is 


phate, a valuable iertilizer. 
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Sammy's Shop— Necessity Be- 
comes the Mother of System 


A foundry can’t depend entirely on do- 
ing the odd jobs needed by the jobbing 
shop, and very few of the people who 
want castings have patterns to make them 
from; so whether you want to have it or 
not you will find that a pattern shop is 
part of the foundry, or, at least, Sammy 
in his new shop, found that he had to 
have it that way. The first thing was 
grate bars. A jobbing molder can use a 
good casting fof a pattern for a number 
of things. He can even use an old one 
for a pattern for some, and I have even 
seen him take a badly warped old casting 
and break it into pieces so that it would 
lie nearly flat on a board, and then use 
the pieces as a pattern; but I cannot recail 
ever seeing a molder rash enough to try 
to use even a new grate bar of the ordi- 
nary type used in boilers for a pattern, 
much less try it with am old one. Sammy 
found that there was a lot of grate-bar 
work to be gotten; but to get it he had to 
furnish the patterns, and the only way 
that he saw to do that was to make them, 
and if they were of a type in regular use 
he had to do it at his own expense. 


THE Pressure OF BUSINESS 


The first thing he knew he had a small 
and tender pattern shop on his hands. He 
did not want it. He would rather noi 
have it, but circumstances seemed to 
force it on him. He began to find that 
business has a way of forcing a fellow 
when it once gets hold of him. He never 
thought of putting in a steam hammer 
when he started the blacksmith shop, but 
the jobs kept getting bigger, and it did 
not take him long to find out that the 
bigger and harder the job was to do, and 
the harder it was to find anyone who was 
willing to undertake it, the better the 
price that could be charged. Soon the 
blacksmith got into the habit of telling 
him how much bigger better and 
quicker he could get out the work if he 
had a hammer. The idea stuck and in 
went the hammer 


and 


Some PATTERNMAKERS 


Along with patterns came flasks and 
wedges and “sogers,” and a lot of other 
things necessary to the molder. Lots of 
folks said that Bill was only a “wood 
butcher,” but after Sammy had tried some 
men who had the reputation of being first 
class patternmakers, he got discouraged 
and got Bill. These first patternmakers 
were a nightmare to him. He had two, 
one after the other, who were very good 
men, indeed; that is to say, they were 
when they were sober, which was not 
often at the time he must have a pattern. 
Then he had one who was fairly good on 
a fine pattern, but was not able to make 
a cheap one. When this man undertook 


to make a flask Sammy had constantly to 
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remind him that it was not a fine piece of 
furniture intended for the abode of wealth 
and luxury, but a contrivance for holding 
sand and standing the slugging of the 
molder, and of the man who took out 
the castings; and that if they did not de- 
molish it it would get burned up. Even 
with hints of that kind, flasks made by 
him were expensive. 


A FREE-HEARTED WoRKMAN 

One man did nice work, but very little 
of it, although to look at him one would 
say that he was a rapid workman. Judg- 
ing by the explanations offered (during 
investigation), this was a wonderful man 
in view of his ability to work up scraps 
that could not be made into patterns, but 
which served nicely to make parts of tool- 
boxes for the men. It would seem that 
he could do more work “noon times” on 
“government” work than he did during 
the rest of the day in working for Sammy. 
The men paid him for their boxes, but he 
was always very generous in giving away 
a board for a shelf or other purpose, and 
was never so busy that he could not plane 
it up and cut it to size, except during 
the noon hour. Such a free-hearted fel- 
low, who was so generous with the shop 
men, could hardly be expected to discrim- 
inate against the pattern shop even if he 
was the only man _ working there, and 
Sammy had reason to think that some- 
thing better than “scraps” went into work 
that he was doing for outside parties to 
his own profit, but not to that of the 
shop. 


A Quick Jos 

This man, Bill (he was not the machin 
ist) first came to work when some flasks 
were wanted in a hurry, and he got them 
out at a rate that was a surprise. The 
patternmaker at this time was one who 
had “business” which kept him away 
quite often, and then he had to lay off 
occasionally to “have these teeth attended 
to.” One cannot be too critical of the 
breath of a man who is having to have 
his teeth fixed. He away when a 
man came in and wanted to get a pump 
barrel. Bill offered to make it, and said 
that he could have it done in time for the 
day’s heat. As the pump was part of the 
customer's steam engine, and was used to 
feed the boiler, he was tied up until the 
job was done, and Bill was told to go 
ahead. Sammy knew that it was, 1x 
least a two days’ job to make the pattern 
and corebox, and besides that he doubted 
Bill’s ability to make it at all. He was 
surprised to find the casting on the shop 
floor in the morning, and went to see the 
It was a one-casting pattern, and 


was 


pattern. 
was made without any regard for durabil- 
ity, but the draft was all in the right di- 
rection, and the sizes were all right with- 
in the limits needed. 
A Hanoy EMPLOYEE 

“There is no sense in taking a week to 

gouge and to turn up a 


out a trough 
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couple of pieces and saw them off and nail 
them together, if a fellow knows what he 
is trying to do,” said Bill. “You fetch 
any job around that you want done in 
wood and I’ll do it, and I won't do it a bit 
better than you want it done, but I will 
do it good enough.” 

He was not as good on patterns which 
were wanted to last “forever,” but as he 
could get out the regular kind very well, 
he was a very good man for the place and 
got out a lot of patterns. He seemed to 
enjoy doing the rough work, and would 
shingle the roof or build a shed as part 
of the regular work. 


PATTERN STORAGE 

It was not Sammy’s policy to make any 
more patterns for himself than he had to, 
and the first ones, when not in use, were 
hung up around the foundry on nails, 
wherever there chanced to be a safe spot. 
By and by they got too numerous for 
that, and some shelves were put up in one 
end of the room used for a pattern shop. 
They were laid on these shelves without 
regard to anything but the room to hold 
them. No record was kept of them, and 
when a customer came and wanted, say, a 
new crosshead for his engine, Sammy 
would take the old one and go and paw 
over the shelves and try to find a pattern 
that would make ore near enough like it 
to be used. If he was not able to find 
one, he would go to Bill, and Bill would 
think that at some time he had made one 
“pretty near like it anyhow,” and would 
look them over and then hunt through 
the foundry to see whether they did not 
have one or two puitterns there. If un- 
successful still, the molder would 
look at the old casting, rub the side of 
his nose, scratch his head, borrow a chew 
of tobacco from Bill, call one of the cubs 
and quiz him, and then take a look around 
the walls and over the shelves. 


boss 


Tue Lost Patrern Turns Up 

Finally, as no pattern of the right shape 
could be found, they would conclude that 
they did not have any like it, and Bill 
start in to “get up” one. In the 
meantime the cub would let his work 
stand and go poking around, and about 
the time Bill had worked the new pattern 
along to where it would not be good for 
anything else, he would dig out the pat- 
tern wanted from under a bottom board 
and a lot of gaggers. It would have a 
corner or two knocked off, and it would 
then be a question whether to finish the 


would 


new pattern or repair the old one. It 
didn’t do any good to get sarcastic about 
“people who can’t mind anything from 
one day to another,” but, such things hap 
pening often, have a depressing effect on 
the pocket-book of the “old man,” and 
they made Sammy think 


TrYING SYSTEMS 


He didn’t like red tape or anything of 
that sort, and had been used to carrying 
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the details of his business in his head, but 
he also wanted the btusiness to grow and 
prosper. ‘Little by little he found him- 
self forced to put various systems in use. 
Some he planned himself, and some he 
saw in other places or heard about. The 
shelves for the patterns were numbered 
and divided into sections. Lists were 
made of all the patterns on hand and the 
place for them noted. All patterns not in 
active use or undergoing repairs were or- 


dered put in their proper places. Now 
everything was lovely—for a time. There 
was one serious trouble. The system 
would not work itself. Sammy found 


that, while systems carefully planned and 
followed out were great time and money 
savers, see that they 
were worked, and that somebody in his 


somebody had to 


case was himself. 
It took ordering, explaining, arguing, 
directing and “raising Cain,” and lots of 
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the system in the first place. After some 
experience he concluded that it is a very 
poor system that is no better than no sys- 
tem at all, but he also concluded that it is 
hard to find a system so good that it can 
be mixed with a poor system and make a 
mixture that is better than the poor sys- 
tem without any adulteration. Besides 
that he found that he had so many places 
that needed “going after” that he did not 
have time and energy enough to train his 
force to more than one system for the 
same thing, unless the first one adopted 
had been outrageously bad, which it gen- 
erally was not. 


OPPOSITION AND ITS EFFECT 
These things did not come about with- 
cut opposition. it was from 
the men. Sometimes it was from the fore- 
men. Sometimes it was from the public. 
He got used to that after a while and it 


Sometimes 
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himself to that; and before he got through 
with the job he found that he had more 
patience with the man whom it seemed to 
be hard to train into some of the shop 
systems. But for ail the trouble that sys- 
tems give him, he loves them for the 
trouble that they save him. 
W. OsBorne. 


Planing the Anvil Block of a 
Large Steam Hammer 








The two interesting photographs show 
how William Yates, the superintendent of 
the Heppenstall Forge and Knife Com- 
pany, planed up the anvil block of one of 
their large steam hammers. 

The anvil had worn out of shape so 
badly that it was necessary to plane off 
about 6 inches. So they took a 24x24- 
inch planer, moved it up to the hammer. 








PLANING 


it, before any of his systems became even 
“semi-automatic.” He like to do 
these things, but it made him “wild” to 
see time and money being wasted for lack 


didn't 


of them, so that gradually everything 
about the place was controlled by some 
kind of a system. 
Some Up-niLtt Work 
The more experience he had with the 


systenis the more care he took in thinking 
out the details of a contemplated one and 
in trying to forecast its workings. If a 
system did not entirely fill the bill, and 
experience showed how it might be bet- 
tered, it was not an easy matter to make 
a change. After the men had been pa- 
tiently and persistently drilled into a 
system until it got to be a fixed habit 
with them, it was often much harder to 
have them forget it and follow another 
plan than it had been to work them into 


AN ANVIL BLOCK IN PLACE BY MOVING 
did not hurt as much as it did at first. It 
used to bother him to have a man throw 
up his job just as tt did to have a cus- 
tomer take his work but he 
learned that, no matter what he did, he 
could not please everybody. He needed the 
machinist who thought making out a time 
sheet was “too much bookkeeping,” and 
quit rather than do it, but did not see his 
way clear to get along without time sheets 
for all of that. After the happy-go-lucky 
way in which the shop used to be run it 
seemed rather that a 
bright, intelligent young man be discharged 
just because it was seemingly impossible 
to have him get there until after the com- 
mencing whistle had blown, but he did not 
see how he could make one exception and 
not make more. 

It was hard work sometimes to keep 
from reaching over a foreman’s head to a 


man under him, but Sammy had to train 


elsewhere, 


severe to insist 


PLANER TO IT 


fastened the cross rail to the end of the 
table with long angle plates, and went 
to work, The table was held down by 
the roller shown in both views, just back 
of the cross rail. The total time on the 
work was three days 

The photographs were sent by the sec- 
retary of the company, C. W. Heppenstall 





Dedication of the Carnegie 
Engineering Building 


A preliminary announcement has been 
made of the dedicatory exercises of the 
Carnegie Engineering Building, which 
will take place during the week beginning 
April 15. The exercises will be very elab- 
orate, and will form a fitting inaugura- 
tion of Mr. Carnegie’s great enterprise. 
Full particulars will be given out later. 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 
Quick Jigs for Small Auto Parts 


Very recently, as I was passing through 
the factory, the foreman of the machine 
room stopped me and said: “Here's a jig 
that came down stairs from the tool room 
this morning, and it worked so slick that 
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FIG. I. SWINGING 
I just sat down and played with it for 
five or ten minutes. It almost seems to 
work itself; just a half turn of the thumb 
screw, and the piece is out, then another 
half turn and another piece is ready for 
the drill.” 

The jig in question was the one of 
which a sketch (Fig. 1) is shown here 
with. There is nothing remarkable about 
it, except that it is a “quick jig,” and 
serves to illustrate the point I am trying 
to make. 

Too many tool designers lose sight of 
the fact that “time is money,” and a jig 
that will save a man 15 seconds of time 
on every piece, in setting up for drilling 
say 5000 pieces (considering your drill- 
press hand at 17% cents per hour), wil! 
save you $3.50 or more in actual cash on 
the job. 

“But,” you will say, “it costs probably 
nearly that much more to make the jig a 
quick one, so where do I gain anything?” 
This is not so. In the first place, a very 
little extra work is necessary, and a little 
extra thought, which after a while be- 
comes almost second nature to a progres- 
sive designer. The extra cost of making 
the jig a “quick jig” in the majority of 
cases will not amount to 50 cents. 


PAY 






FOR 


In automobile-jig designing, where jigs 
are used for from 1000 to 20,000, 
30,000, or even as high as 60,000 pieces, 
the element of first cost of the making of 
the jig may be partially neglected, al- 
though judgment must in all cases be 
as to the number of pieces to be 


to be 


used, 
machined. 


al, | 
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SET SCREW AND V-BLOCK CLAMP 





FIGS. 2 


AND 3. 


For instance, a six-cylinder car has six 
istons. One thousand cars would require 
6000 pistons. You can therefore afford to 
put more money into the first cost of a 
piston jig than into one for a carbureter 
or some other part of which only one 
will be used on a car. 

Very frequently, in automobile work a 
year’s trial of the part in actual road ser- 
vice will show points which may be im- 
proved, consequently the design of the 
part may be changed to suit. This will, 


of course, either require a new jig, or the 


USEFUL 


PROTECTED SET SCREW 


IDEAS 


one must be fixed over to suit the new 
Where the change in 
will, of 


old 
design of the piece. 
the design is radical, it 
course, require a new jig, but in a great 
be fixed 


very 


many cases the old one may 
over. 
It is always advisable to allow generous 


all around the A half 


inch is none too much. Foundrymen are 


clearances piece 


not any too particular in molding jig cast 


ings, nor are jig designers, as a rule, 
given to making allowance enough for va- 
riation in these castings. I have fre 


quently seen jigs made with an allowance 
of % inch for a rough casting 
frequently 


Inexperienced designers 


make jigs and milling fixtures in such a 
that they rapidly fill up with chips, 


then after the jig has been used to 


way 
and 
drill half a dozen pieces, the man has to 
a little pocket or hole, 


will not locate properly. 


stop and clean out 
or else his piece 


All 


open 


made as 


be 


should be 
that they 


jigs, therefore, 


as possible, so may 
quickly cleaned. 

Where a thumb screw is used close to a 
bushing, or in a milling fixture, a very 


excellent way to make it so that chips wil! 






not clog the screw is as shown in Fig. 2. 
If made like this, it is impossible for 
Bushing Plate to swing back out 
of the way fur Counterboring " j aA 
Ufy f 
\ Cs 
XK / 
—— 
C.R.8, Pin with 
Case Hardened Ends j j 
2 
: 





AND A HINGED JIG 
chips to get in, because the screw is pro 
tected by the metal on each side. 

Now, a thumb screw properly arranged 
is a very excellent thing; but there are 
numerous will force the 
piece out of position when tightening up 
unless provided with 
shown in Fig. 2. Here the cap is loose on 
the end of the screw and simply pre- 
vented from pulling off by means of a 
pin and a corresponding groove in the 
end of the screw. 

It is very important to locate a piece 


cases where it 


a revolving cap, as 








158 
L-1] j 1 rx ley } . by o 
quickly and positively, and there is no 
better way known to me than the use of 
various forms of V blocks. These V 


ks may be used at the same time for 
ig the piece firmly in its place with 
the need of other clamps or screws 
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brains in his work, and therefore you 
endeavor to so design your jig that 
he can’t get it if he In 
other words, put in the brains at your end 
of the job 


In all kinds of jig work we have occa 


must 


tries 


wrong 
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drill size and turned back out of the way 
for tapping out the hole. 

Cold-rolled steel pins hardened on the 
ends may be driven into the bushing plate 
and casting, so that the plate will come 
lown into place positively without the in 






































See Fig. 1, where a V block is used for sion to force a piece into a certain position terference of chips 
locating and also for taking nearly th by means of a thumb screw, and in many In concluding this article I will say 
whole thrust of the drill in two different cases where we chase up a sliding V don’t make jig castings too light. Never 
positions block, we must back it out of the way to use less than inch for even the lightest 
In malleable-iron castings there is usu get the piece out Turning the thumb jigs, and use % to % rather than make 
a great degree of variation which screw around a half a dozen times is them too lhght An extra pound or two 
ist be taken care of in some way. Take very slow way to do (Arrange you f cast iron doesn’t cost much, and it 
a lever, for instance, with a boss on each thumb screw in a hinged latch, as shown _ stays down better on the press and doesn't 
end; there may be a variation of % inch in Fig. 1. Then you can give a half tury wabble around so much, Also you can 
in the center to center distance of these to the screw, throw back your latch and throw it across the room if you want to 
bosses There is nothing which looks back the V block out of the way. Occa (as long as you don’t hit the foreman), 
much worse than to see a hole in a boss _ sionally a cam, made by turning a piece of and it won’t be a wreck when you pick 
drilled off center, as it would certainly round stock % inch or so off center, may it up ALBERT A. Down 
ve in a case of this kind unless proper be used where the piece is not apt to vary 
provision were made for variation. gut, in size Four-point Ball-bearing Data 
f we use one fixed V block and one slid A point which is sometimes neglected ; 
ig, then when our holes are drilled they s that of bur clearance where a drill runs The accompanying table of data re- 
will center up on the bosses as nicely as hrough and of course throws up a bur garding four-point ball bearings is a copy 
DIMENSIONS 
FOUR POINT BEAKINGS 
x "Ra 25 125 7 £37 #) ey 
N x Y zr x Y Z Xx z x Y Z x | z 5 A \ 
, Lvl i 1 Loe .~= JY ) 
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Diameter 
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i ! lz 145 1 f ‘ 4.1 4.17 1.20 : «330 08 OLS 
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z= ‘ ‘ i 5.00 0. ) , 4. 4.21 belt i] tool isd 0 630 1 
\bove Dimensions are Given to nearest 
> ane 
Dia. of Ball Cir \ iso D— Dia fralls 
N N N of Balls 
rABLES SHOWING CURRENT PRACTICE IN POINT BALL BEARIN 
can b However, the center to center = so lifficult nove the pi of a formula and figures I found in the 
distance will vary, and when this 1s very witho he us¢ fa im If the drafting office of the Garford Company, 
important (which is not usually the case) piece in question slips on a stud, the stud manufacturers of automobiles, in whick | 
the bushings must be fixed and the V_ should be cut away or grooved enough am employed. It represents current prac- 
blocks simply used for locating to allow for the bur in removing from th tice and should prove interesting to others. 
In nearly all modern shops, the hands © stud Artuur B. Howx 
employed for drill-press and milling-ma For small levers and bell cranks either 
chine work are foreigners, ranging in of two methods may be used A lid jig Right and Wrong Way to Space 
° -- t., . ’ » - —— . —_— 30% 
wages from $1.25 to $2 per day. Men >f or a plain jig on very short legs, with Pulleys 


this class more or less intelligent, as 


are 
the case may be, but it is always safe to 
consider that the man who is to use a jig 


is aman who :s not supposed to use much 


bushing plates to turn back out of the 
[ tapping, is 


counter-boring 
Fig. 3 
holes, the bushing should be 


way tor or 


good, as shown in For tapped 


made tap- 


Referring to an article on page 295, 
“Right and Wrong Way to Space Pulleys 
on Shaft,”” reproduced from a blue print 
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} > “ 1 
y Brown & Sharpe, I, of course r wilt up, and is an end view, the st e face plate w i te f 
that Fig. 5 is right, but the loose pulley on front being showr 1 The top ts p and tt t ther words 
the inside is wrong, for a number of rea slightly raised to show more clearly that the largest d smallest diameters of tl 
sons; you cannot oil them as well when parting, a1 d that a corner is cut awav on rils nt 1 s joing th stra gh $ > 
on the inside; you require an extra colla which the strike B w used. It was nec 
should the shaft wear, the loose pulley essary to do this and use a strike so that 
being on the inside, would necessitate fu all parts of the cor ld be rammed, 
, hin LAr + } } sl4 +} } ] } 
Ssning a new s§ I 1iowever, snoul tn the core emg n ne prec i\ a 
loose pulley be next to the hanger, it can ing pasted joints 
ve turned and re-babbitted with very lit \ll the parts of the pattern were turned 
pens¢ " ET\ 2 1 , , 
expen HeRMAN FL HEI xcept the two inside curves that blend 
: : into the curve going into the upright as 
Pattern for an Automobile-engine  <jown in Fives. 1 and 2. This was curved 
Manifold two ways and of necessity had to be cut 
a vy hand [he four prints were turned 
[he drawing Fig. 1 shows an exhaust with the flange, and joined just back of it 
manifold for a four-cylinder automobile to the curve joining them the straight 
4 ." ’ 
qe: — > > 
1 1 1 <1 
j lil ] EN 
gl g 1g le 
) ) \\ ) 4 Ap | it 1) 
ys rts a ird was 
od ’ 1 | 
g that the 
ecting rve I! pe halt 
hes antennal 
. | L y 
- ~ 
if 
—_ — ———$_$___ ~- —_ 
FIG. I. EXHAUST MANIFOLD FOR AUTOMOBILE ENGINI 
] } } — t 5 lit CORE nox CLOSED 
engine, and Fig. 2 illustrates the pattern — part [his curve was turned by putting 
and the core box used to cover the loose four segments on the face plate, the part would drop through. Then by laying off 


flange. 


separated to show the parting line, also 
the loose flange is slightly raised to show 


In Fig 


3 the pattern is slightly ing line being next to the face plate; two the center line of the straight sections, 


segments were used on each end of the the end curve and the four openings, it 


m together correctly 


pattern. The curve joining the two hori was easy 1 lu 

















| 
FIG. 2 FIG. 3 
MANIFOLD PATTERN—ARROW HEADS SHOW LOCATION OF JOINT 
how it was made and a rib utilized to zontal straight sections to the single pipe The drag half was then built on this half 


hold it from turning 
box is separated to show the partings and 
the outline of the core. Fig. 5 shows the 
core box put together, and also how it was 


was turned in two rings of four segments [he curved parting in the core box was 
fitted to the curve of the cope half of the 
pattern, and then the other half of the 
core box to the half first made 


In Fig. 4 the core 
each, the curved parting line being the 
outside diameter of the upper and the in 


side diameter of the lower. The joint on 


——- — —~ ee 


—_ 
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While this oked dithcult, it came 
out easy after the w vas thought out 
The job was made mplete in 57 hours, 
and w good enovgh so that the first 
casting wv J that | k hard are 
easy if only got at in the right way 

J. L. Garp 


Cutting Work to Length by Using 
a Dial Indicator 


The illustration shows how I use a dial 
number of pieces of 
A is a clamp 
rod B, on 
Brown & 


indicator to cut a 
work to the 


drilled to 


same length 


receive the inch 


the end of which is mounted a 


c 
D 
Z — 
BUYS ae 
os) at VY 
( LOA 
wt 
USE OF DIAL INDICATOR FOR DUPLICATING 
ORK 
Sharpe dial indicator \ small set screw 
D clamps the rod at the desired point. 
The first piece, having been measured 


to assure its being the correct length, is 
put in the chuck and the carriage moved 
along till the the end. 


The clamp 4 is then set, and the rod B, 


bears against 


tool 
with the dial C on the end of it, is moved 
along till the pointer on the dial makes 
one complete turn. The D is 
All subsequent pieces can 


set screw 
then tightened 
be brought to length without trouble. 

C. E. TANNER. 


Sizing Ball Races with the 


Micrometer 





Having recently a number of different 


size ball races to make in the lathe, and 


men | 


} . 


OO) 


SIZING BALL RACES 
there being no gages or special tools for 
I hit the following 


scheme, which may 


sizing them, upon 


be of interest to some 
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of the readers if the AMERICAN MA 
CHINIST 

Che K¢ OWS a I-inch micrometer 
and ball race A, the size of which is 2% 
inches outside diameter; inch balls to 
be fitted to a 1%-inch shaft. Over the 


anvil of the micrometer is placed a short 
shell B, 


out of place 


which keeps the ball from rolling 


The 


difference between the 


outside diameter of the ball race and the 
shaft upon which it is used equals 7% 
inch. Therefore one-half of this, or 7/16, 


minus play or lost motion required, would 
side, as 


HUBER 


equal the measurement of one 


shown by sketch G. V 





Pattern Plates for Split-pattern 
Machine Molding 


Having had in my experience consid- 
rable difficulty with split-pattern plates 
on molding machines, and seeing a very 
casy way out of the trouble, I have pre- 


sketches and de- 


pared the accompanying 
scription of methods of arranging these 
plates 

In Fig. 1, which is the usual type built 


it will be noticed that it is necessary to 


have a center line on the pattern pl 
and inasmuch as the mold 
flask pin, it is also 1 


the 


depends for its 
center line on the 


essary to maintain on frame of the 


a center line a and he se two center 


machine 


lines must absolutely match in order that 


there may be no shift in the casting 

In a foundry that has a number of ma- 
the 
1umber of plates which are supposed to fit 


chines of same kind and also a larg 


these machines indiscriminately, it is quite 


common to find a shift in castings and to 


trace it at once to these center lines not 
coming exactly in place. Now, the plates 
are always screwed to the machine, and 
after a while these screws become worn, 


as do also the tap holes in the machine, 


and there is a little play in them. In split- 
shifts just double on 


the casting and it is always a matter that 


pattern work these 
requires careful watching to avoid trouble 

In Fig. 2 we find the same style of 
plate used, with the exception that in this 
type it has been arranged to strip the pins, 


ut, as in Fig. 1, it is necessary still to de 
pend upon the matching of the center line 
that on the 
frame in order that no shift may occur in 
In fact, this style of plate and 
the 
standpoint, with the single exception that 
it strips the flask pins 

Tt will great thought 
and study on the part of those designing 
the 
chines if the job is so arranged that when 


on the plate with machine 


the casting 


machine is same from a_ molder’s 


repay a deal of 


pattern work and the molding ma- 


completed it leaves no loop-hole for a 
mistake of any sort. As long as depend- 
ence must be placed upon center lines 


matching that soon become obliterated by 
that will little on dif- 
machines, it something to 
superintendent, and 


wear, and vary a 


ferent leaves 


be watched bv _ the 
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even then there will be more or less bad 


castings from mis-matching, which can be 
avoided by a very simple arrangement 
It will be the 


fiask pin and hole are in the pattern plate 


noticed in Fig. 3 that 


itself, and not in the machine frame. Now, 
this hole and pin are used as a center line 
when putting the patterns the plate, 


nothing that 
ot order can 
make a shift in the castings. The mold- 
differ in the drilling, 
not matter in the match of the 
In other words, the same center 


and, once properly located 


may wear or get slightly out 


ing machines may 
but it will 
castings 

line is used in making the mold as has 


been used in putting the patterns on the 
































plate. 
On split-pattern work which requires 
° . 
° ° 
Pattern P 
. © 
Tis 
FIG. 1 
. aia 
° --@ 
Caney 
Pattern Plate 
* e 
FIG, 2 
. . 
nase, = 
Nanaey 
Patter Plate 
. 
Fran 
FIG. 3 
PATTERN PLATES FOR SPLIT-PATTERN 


MACHINE MOLDING 


one plate for the cope and a different 
plate for the nowel, if these plates are 
first drilled for the flask pin and hole, 


then put face to face, and bolted securely 
together when they are drilled to receive 
the patterns, it is a sure thing that the 
cope and nowel will match up absolutely 
If the plates are stripping plates, and they 
are treated in the same manner when re- 
ceiving the final finish, they, too, must 
match. 

Another little thing that makes things 
handier is, instead of having two pins in 
the drag flask and two holes in the cope 
fiask, to have the machine plate with one 
pin and one hole, then each half flask has 
This makes it un- 


one and one hole. 


pin 























the heaters, which were coils of 


] - 
large 


shut off 
pipe inclosed in boxes through 
h the air was driven by electric fans, 
a passenger ship do run 


way with a lot of steam. The apparatus 
S see in the sketch, consisted of a shelf 
t the ends of which were two pulleys 
ver which ran two cords, one end of each 
cord being attached to a small oil lamp A 
yne end Che 


situated on the shelf near « 
other ends of the cords , 
n respe ctively 
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e piles the ole in the botton, allowing the water to tl 
vhere they are run or drip away the 
f atte what flask The 1 nt tl vere shut off no < 
e€ operator gets hold of, se it e drip stopy emptied itself, A 
once Chis is a sn matte but 1 i 
lding-machine work eve seconds Ly a Se L To 
int, when one is looking f he ut 4 
st limit of production 
W ( \\ RIGHT 5 enjundeen —___ : 
Another Steam Trap 
ving seen Dixie’s account, .at page 
8&7. Vol. 29, Part 2, of how his chief 
engineer detected thi stopping fthe fans #8 cd 3h 
save steam, I read it to the boys in th J 
ess-room, and gave it as my opinion chp 
it it Was a very ingenious contrivance 
Thereupon, Ananias, the third assistant 
related a similar narrative about a chief 
vith whom he had sailed. Like the en 
vineers of Dixie’s ship, they did every- ING A BALL-SWIVEI 
ing possible to Save steam and get 
olutions, and one of the methods and the weig ’ ing the now of 
dopted during the night watches was to empty can descend dragging the lamp glu 
tc the other end of the shelf against the 


. the ght the flame of th 


stopper D, which 
lamp against the « it / Burning it 
through released the hammer which (like 
the sword of Damocl was suspend 
ver the chief's he nd | 1 a fuler im 
n the el ic lat p vit It struck 
the chief I I ‘ , (ee wl '), and 
at the san time \ 1 on his light 
and rang the bell to the engine room “ 
his put the chief frame of mind fit — 
» discuss the s ect ently and forcibly 








RE A} 


stalled at practically 

I have it from 
+ | 

t was never known 
} 
X¢ wit a ill 

J \MIcDONALD, 
Assistant [:ngineer, 


S.S. “Samland 


Boring Ball-swivel Boxes 


weight and a tin cat { 
f -_———— - ipe of! 
t lr} 
on seat 
i¢ ne 
were PI 
ne 
vere be 
Che 
ter by 
the box 
by bolt 
tter 























\NOTHE 


the shelf was the heater or radiator 
which 


there was 


room, on 
t tod 


the chief's 
small drain cock that could be se 


into the tin can B, which it kept ab 
full as there 


three-quarters fu Was a 





for with the 


small 


R STEAM TRAP 


I hould answer the 


victim wl she 
a bell 


rip The idea is a \ imple one, and one 


and as it is 


yut which it is not eas) “fake,” 
1 or tected in any way any 


not patented or pre 


1 } 
al Dé 
were 
he rb 
liamet 
ente 
which 


£ hic 
whee] 
index 
ot the 
the fr 


iS to the prope r 


»¢ 
ball socket. Our old 
been made by pouring 
pecial arbor the exact 
ring, and scraping to a 
design called for a cast 


ecessary to 
ket \s the cap and box 
essary to 


ifter the « p and body 


milled with a ball cut 
g out both the cap and 
32 in and finishing 
ip d body around the 
A tightening the ba ts, 
é evolved his did the 
but wa very Ww 
he lore a sp 
iene whi 
nuch better and did 
i great ¢ 1 es tim 11S 
t4t g b inches in 
\ I gq in e 
i t t holder 
re the “A wheel with 
S Ci ference only 
! vheel w rotated in the 
( with the worm cut di- 
it rod was driven by a 
| cutter was a piece 
ter which lay back alk ng 
e star feed caused it t 
[he time for the star 
et busy was determined by an 
1 appearing flush with the end 
he clearance diameter ee in 
ind back end of the bearing was 





{02 
provided for by the straight cutters b and 
l The star feed bearings or clips which 
hold the feed screw to t bar are shown 
n detail and TEXAS 


A Trestle Which May be 
‘Knocked Down” for 
Storage 





Hlerew ketch of a trestle which 
lay be readi taken down and _ stored 
way In n small corner of the shop 
The top bar or rail 4 is’ provided with 
Auk @ 

a Ly 
oT " a ype | 














A TRESTLE WHICH MAY BE “KNOCKED DOWN” 
FO} PORAGI 
yrooves near each end, formed by nailing 


strips of wood on each side as shown at 


haa Phe one of which is shown 
t B, ha pace it the top which 1s a 
pretty « hit ove! the top bar, and the 
strips on each side of the top bar are a 


Vhis 


machine 


lose fit on the upper end of the legs 
the 


as in some other lines, 


trestle is not so useful in 


shop, po sibly, but 


its collapsible feature is perhaps worthy 


of your attention It is certain that the 
old form of trestle is a very unhandy 
contrivance to store away when not in 


ust W.E 
Mo 


Morey 
St. Louis, 


Stating Sizes Clearly for the 
Patternmaker 


Herewith ketch or outline of 
pattern that I made a short time ag 


—— { 


PATTING SIZES CLEARLY 


made by a 
I wish to call attention 


from a drawing young me- 
*hanical engineer 
to his method for dimensions where finish 


is to be allowed on the pattern. I never 
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saw this on a drawing before, but can as 
sure draftsmen that this method is a great 


help to patternmakers and prevents many 


mistakes [his was a very intricate pa 
rn to make, and the drawing was cov 
red with dimension figures; but I have 
ylaced on this sketch a few figures only 
explain the method 
Y 1 W not c¢ th t } ; 1s ) , i 


with the character f is also 1 the sign 
F before or after, as required. At 1 
| 16-inch + F shows finish on both 
Is [he patternmaker’s attention 1s 
d to the finish when reading the d 
nensio \t B the dimension is F+8 
nches, calling attention to the end wher 
ie finisl lowed, and at C th 
ers 1 & incl 
t is alm npossibl make n 
ike with thod, whil nistakes 
with dinat haract f are m 
non 
Ther S l drawing 
win ] amount ive ror hinisn 
l al the shrinkage to allow, thus 
le ¢-inch s] I am quite s 
1 would be appr ted by pa 
rnmaket nd m nists in general 
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Repairing a Gas Engine and 


Making a New Base 
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and put in a couple of set screws to 


tight 


make a surer job of it. The little engine 


has been running constantly since, with 
no signs of loosening up 
MAKING THE New Bast 
You know how it is in a repair shop 


lathe hands have to turn 
the patternmaker who has no 


Well, the pattern and core 


where the pat 
terns for 
lathe 


box were given me to be turned; the pat 


wood 


tern, as in Fig. 3, was easy, but all the 
while I had the core box in mind; | 
schemed a way that turned out better than 


I expected 


The core box had to be % inch on a 
side smaller than the pattern, with the 
same curves, so as to have an even amount 


1] 
| 


f metal all around I got 
maker to make 


1 


box as it should be 


the 
me a templet of the core 


pattern 
when finished, 
I chucked and 


imped the pattern in the lathe, as shown, 


s shown at 7, Fig. 4 
nd of course bolted weights on the chuck 

counterbalance the pattern. I then made 
tool, 


the 


offset boring clamped it in 


long 


the tool post with cutting point in 


irect line with the centers of the lathe 


POLLOWING THE OUTLINI 


end of the boring tool I 
iron 
that ha The 


templet was then nailed to an upright piece 


On the back 


amped a piece of Ve round 


end bent and pointed 


1 one 


that I had fastened to a board and clamped 


to the lathe bed. I tried the templet with 


























Perhaps the way I bored out a core 
x for a sn gas engine is not new to. the back and front of the core box; also 
a Lit 
~ 
> > 
FIG,2 
FIG. 3 
loqunapemnsmell 
Pic, 4 
| ; 
le 
| — rt eS 
| 
) —o_ ————$____— 
oe Loe 
El } 
EPAIRING A GAS ENGINE—MAKING A CORE BOX 
§ your readers, but at the same time had it at the same hight as the centers of 
may interest some others the lathe. On the first and second cuts I 
\ 3-horse-power gas engine came to us had to let the pointer travel at a little 
with the base broken, something as in distance away from the templet, but on 
Fig. 1. It was a 4-cycle type, open in the the finishing cut I just kept the point 
vase on each side over bearings. The from touching it [he finished job was 
cylinder and base were cast in one piece barely 1/16 inch out and was very satis- 


of the 


Che only way 


and patching it was out question, 


as it was too badly broken 
out of it was to cast a new base, so we 
put the cylinder in the lathe and cut it off, 
as in dotted lines in Fig. 1, trued the end 
and cut a thread on it, as in Fig. 2. Then 


we screwed the new base on good and 


factory in every way. I have done other 
jobs using the same kind of rig, and .was 


always successful YRDNAL. 





The earliest authentic instance of a 
windmill in England 


St. Edmunds in 1194 


was one at Bury 
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Practical Testing of Rubber rnsonnasdnony ae RACES ape ” 


possess tI som easy ¢ S cited ip > ) p 

; Bes paratus ihe test ipplicabdic » any pcia lig cx 

By CEeNnTRODI rubber, whether partly mmbined with s renders 1 test unfair and valu $5 

canvas r W \\ t ip n itte 

[his material in the form of sheeting, t test, 1 ipp! l f elasticity 
valves, etc., occupies an important placz fue Apparatus Us! ld | ind, and the rubber should 


in the materials, odd and otherwise, that Referring to tl ketches, the apparatus not be rui \ oht ia i 


the present-day machinist and engineer is not elaborat | with modificat t d 
ire called upon to use, Its price—which could easily be made in the average ma \ shop ving 


rises ste id ly year by yea! d es litt e ) chine snop | he tests ire (I) subject i s] u d iy | t rig m so as to re 


deter its rapidly extending use, as no efh ng a sample t i t heat of 320 d qui 7 , iWervisior r the 
nt substitute has been found having” grees Fahrenh« t s; and (2) we 75 p sol 
, ’ ‘ j | ‘ ~ } . | ranh + ‘ - ’ P na ‘ ‘ ‘ 1 
the peculiar characteristics 1t possess Irv hea f 270 degrees a Le responds peratut \ neth 
| on re - } . oa ‘ } ' i peaeiiane amend nis Cestad ot ae ; , 3 
wide application 1S pI ybably the principal wo hours 1 anotn ampi p 1 W la re ¢ valve. suitabls 


factor enhancing the price. The methods In order to obtain (1) pressure.must aded, and a steam trap should be effec 
»f collection are primitive, and the sup be provided for Fig. 1 shows the re tive \ frm purchasing quantities of rub 


1 +h + — wien CNet anstte witt pas - ‘ : mi . 
ply cannot keep pace with the demand elve 1 partly wi wate Ch ) g ater would find the sma 


The finest gum—known as Para—is so. sample is put in, t ‘ap screwed down, tlay iny tests amply repaid 


} : that + mer ; yr] = nd th +} ’ neter ni , ' nNosition ‘ = eal 1 ‘ ‘ 
high in price that it is increasingly diff | th position, as le stuff e purchased 
1 ' 
é ) 
n i ‘ 
, , . 
NK lake | er g Is 


| ] " ; 
a . l, mak 
| 1? 
I ) 














World’s Marconi Stations 


' \ } | | 
\ The wirel telegraph stations of the 














YS world have beet cated and catalogued 
S by the Bureau of Equipment of the Navy 
Department of the United States, and the 

\ lists will shortly be published in book 


form [he number of stations in each 








im 1, Denmark 4, Ger h 


) many 13, France 6, Great Britain and \ 
_ 2 | ] 


FIG, 1 





reland 43, Holland 8, Spain 4, Portugal 1 | 
Gibraltar 2, Italy 18, Malta 1, Montenegro 


MOIST AND DRY TESTING OF RUBBER 
1, Norway 1, Austria-Hungary 2, Rou 


‘ , , +] ' hand nia 2, Russia in Europe 8, Sweden 3 
cult to obtain manufactured material hav he gas burn eing reguiated oy Nan 6, A tit R ( { 
K¢ 1 4 1 c iT ‘ 
ing this gum as its elast igredien give and regulat : ~ = ‘ r 5s. Chili ( ta Rica Mexico 2. Pan 
rere tend to wse proportion o re quired { 2 snows ary es ’ 
Makers tend t 1 a prop I | , - : ' 2 Urusg United Stat 88 (10 
= ’ 1 mF ' ' eet t spestos tf 
manufactured material, which is never so Sample 1s laid on a shee . f which at ' 4 nited State 


satisfactory as 


nd should con tently be rigidh wrred eter being 1 | ators 
ind snouk mseque v De rigidly i 2 2 SS Do 
, ry 1 f ( ) _ K go | | 
, ouithee te nnortant ‘ ) pa s Fig . 
V € t p : ( A | 1) cl Fas 
f pp) a l ved f : . } 
1 IX \ Foeyvpt 2. M 
f , ' } $ N¢ ( 
( 1pos ns g V \I ms. ? e 
j . ‘s j I ) H 
¢ 1 know ae et satist Kag ‘ pou 
} ] ; 
} ? ] r 7 t 1 } / t 
t when used for the particular purpos In Fig. 2 x i le ’ 
} } } | 2 + n ner leg . + : + = 
vnicn th \ lave een mad¢t B t 1 sie p \ | wi i i 
7 b] ] | ] ] } T i? Ilnterctat ’ 
rood results cannot be looked for unless able well tor the thermometer, this Dring According to erstate Commerce { 
first-hand rubber is used, as a large per ng the k of the iment level with Commissio e cost of pumping a barre | 
centage of the whole. As these formulas the specimen lying ie asbestos shet l gh pipes. as used bv the Stan 
iti 1 . fT h by tne r 1] ; t } nf O° cent ne 
of composition concern the actual makers F, kept from the source of heat by th ird Oil Company, is about 2 cents per 100 


more than the users, they are omitted. tripod 


But a test to which all kinds of good clas: tripod H 


G. the whole standing nm the miles. which is verv much less than bv I 











Molding a 
Method in Use at the Works 


AMERICAN 


Bolt Cutter Bed— 


of the Landis Machine 
Company 


esting 1O . . 
5s J \\ 
la pp the AMER! 
H \ he p year, to ~— 
\ m i s £0 Vv 

















Fie HE BOLT rE} 
p ( I I ne he ] \ 
ind y ] d m to IO! 
t lor t f other ré iders l l 
\ f the bed nolded is shown i 
I It will be iat th itire could 
} 
\ i ) i! 
- } vl 
A Al 
B op 
( 
E 
] / 
K 
} . t 
2. SECTION ANI 
7 
M = 
| 
| | 
} 
Flt 3 PATTERN OF THE BOLT 
ece, Formerly it had been made likely 


\ 

for 

biecli 
S r\ 
Cssdary 





bed proper, and the head _ sche: 





nolding can be had from Fi 


MACHINIST 


HEAL 


\ ( if the new 
yiece, this expense 
‘ i S frequent y the 
lesig eside reducing the 
k stantial job, 
g d ( eid, and has a 
SOME OF ITS FEATURES 
\\ Wi p t | ked 
Vy 
— 
T U ' 
T 
Ww 
x . 
\) 
FIG. 4 
ERN FOR 
e with the 
hop and toundry 
ficulties t e ovel 
issurance of a good mold 
given. A clearer idea of the re 
} nd the obstacl 
=] 
/ 
(Cc 
G G 
y it 
‘ 
— if o H 
H 
I \K 
r 
L L 
> 
“a 
| 
M 
| 
P T 
| 
c — sae | 
J 
. 7 one 4g 
r'TER BED 
icountered in devising 


a 
g. 


ung the bearings. It was then nec 2, a cross section and end view showing 
to bolt the two together, and the the general outlines of the piece. This 
lling, tapping, planing, mak shows the bare casting before any ma- 

‘rews and alining caused much ex *hining has been done upon it. The holes 
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ned so as to hold bushings 
babbitt. 


piace y means or 


i 
[hese bushings form the bearings for the 
d shaft of the machine. The two arms 
pporting these bearings, in order to re- 
luce weight, are chambered from the 
tra re as shown at B B. The main 
[ earing C is central with the bed 


each end beyond the cast 


Sa 


< EEX 


ANI RES USEI 
g, s it may be accurately faced to 
he length required. The boss D on top 
I iring is used as a rest and gage 
b g, and incidentally forms a con 
venient spot for the oil cup. Bosses E 
ind f the yoke bearing and oil 
fend sp vely, and project on the in 
d s show At the forward end of 
the guide a recess G is cast, the bottom cf 
vhich slopes to the inside edge of the 
isting. This is intended to prevent the 


il from the guides from running over the 


tside of the bed, as a groove is planed 


ength of the guide, starting at the 


rear end flush with the surface and grad 


ally deepening until it meets the bottom 
of the cored recess at the forward end. 
The inner edge of the planed groove is 


made flush with the outer edge of the car 


seat for the rack. 


"lage ie boss H is a 
Its under surface is recessed beneath the 
face of the bed, forming a flat spot for the 


The 


ire drips f ir the “hips ind 1 
1 


lips J and web J 
|, their inner 


edge overlapping the chip pan beneath. A 
s the pump spot, and 1 L the lugs for 
holding the bars which support the oil 
tank, The bottom or floor is solid, and 


flanges at the bottom have 
edge which 

[his con- 
from 


1 vertical lip on their outer 
entirely around the base 
practically keeps any oil 


leaving the bed, and the floor should be 
kept as clean as around any machine tool. 
These are the requirements as made out 
in the drawing room, and fortunately it 
was unnecessary to sacrifice any of them. 


Mo.pep 


in a specially con 


How Ir Is 

The piece is molded 
structed flask, with the guides and bear- 
ings down. This position was assumed so 


that no dirt would lodge in the finished 


parts, but would likely come to the bot- 
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tom of the bed. The ends of the flask are to the flask, except that instead of the lone by a lug or nd, forming a 
permanently hinged to its bottom, while sides being hinged they are all separate, bearing for a yoke hung on the crane. Be 
the sides have lugs which pivot in sockets and are held together entirely by rods fore the pattern is placed in the flask, a 


fastened to the base of the flask, and are The core is made in two pieces, one dry-sand cor f the unfinished diameter 


so constructed that when the mold clears forming the bed proper and another for of the spindle bearing is so placed in pos! 


the pattern it may be lifted off and placed chambering the head. There is, of course, tion in the head pattern that. both ends ex 
. 
at any convenient place on the floor he a separate box for the head core, which’ tend, thus forming its own prints The 
- t 


pattern of the bed proper is shown in Fig. is of very simple construction. The large pattern is then set in place, and the flask 


3. The bosses M and N are loose, and 


their bases which fit into the pattern ar« 





tapered to accommodate the circular 
movement given by the hinged side as the 
mold is withdrawn. The flanges O and 
P, are also loose, and as the mold is parted 
at the lower edge they are easily re- 


moved 


PATTERN FOR THE HEAD 


At Fig. 4 is shown the pattern, and it 


spindle and drive shaft bearings. Q is the 


details for the head which forms the 
I 
base. The cap for the spindle bearing is 
divided into the sections R and S on a 
diagonal line, as shown. On top of this 
cap is the loose boss 7 U are the arms 
for the drive shaft. These pieces are made 
with a dovetailed tongue of hardwood 
which fits into a similarly shaped groov 





in the bas Both are tapered so that 
when in place it binds on the taper, and 
there is no play, /’ FV are loose core 
prints on top of the arms, and Il Il the 


rings forming the iower Nall of the pro FIG. 7. HINGED FLASK OPEN TO RECEIVE CORI 
jecting spindle bearing. A cut of the cor 

















Fig. §, shows plainly the arms which core core is made on an iron plate, which rests closed, except the top les and top 
the chambers above mentioned, also the upon a metal truck. This truck runs ona f the mold (the bottom of the bed) are 
door through which the vent is made, and track which leads into the cor ven first rammed, after which tl flask 
turn 9 pening th 
ym of bed is rt ned. WI 
. g | prints | 
s hb | ( Ww tl lt iwt and 
\ l yr 5 18 inserte 1 j t 
lac \ amming 1S co 
leted. It seen that this <¢ 
iped form both tl yred 
1 tl ip i 
Ch | Va t 1 ove i 
pened, t ind | flang 
n ] yatter yroper is 
rom t pattern © 15 
hen tal g ngs W HU 
he sect f p, R and S$ 1 the 
ms U U i t [he ring re st 
lraw d removed, tl section S 
volved 1 tl iry nd witl 
iwn, f wed ection R in the sam 
lannet h is worked o ’ 
ae 14 ne n 
t las ry +} np +} 
™ ‘ — | flash 7 
d clamped 
“oars ap ee ae ee 
FIG. 6. CORE FOR BODY OF BOLT CUTTER 
t 1 it i to h )] i 
> ; ; i . with : keep it from floa y 
the slots forming the oil web and lips. The thus the danger iking tl re : ie 
original design was drawn with a lip run- through handling limit 1, for it ‘s P ung anc . | 


ning from the rear as it now does fron not lifted until aft t has k 


“ : : Seas =~ Q ; in 1 - nold is o ¢ 

the front and sides, but as will seen, 7,8 and9 gS. 4 P 
1 4 ar AT’ ; \T t) ' C Per rer ) 1 | 
this would have nearly severed t Ram 8 n removed ' 


so the web running th whole way In making the 1 1 it is necessary to Fig. 8t NM s in place, and in Fig. 9 y 

through was substituted The box for ram from both top and bottom, and conse the fas! art sed around the 

forming this core is similar 1: nstruction quently the flask turned. This is cor 
{ 











400 


Cost Keeping in the Hardening 
Department 


By E. R. MARKHAM 


In most up-to-date shops a more or less 
complete system of cost account is in 
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time when we have a number to harden, 
we find that when one is partly heated we 
can place the second in the fire where 1t 
is not subjected to the full heat, and as 
it becomes heated we move it toward the 
point of the greatest heat, and by the time 
the first cutter has been dipped in the 
hardening bath and been reheated to re 














FIG. 8. CORE IN PLACE 


vogu Sometimes this system is very 
complicated and really amounts to very 
little other than for its moral effect on 
he men in charge of the various depart 
ments; im othe: ises 1t 1S systematical] 
kept, and the cost of any operation on any 
tt of work v be ascertained quick] 
ind if desirable may be compared wit 
that of similar operations on pieces of 
ther lots. In large shops it is absolutely 
cessary to have such a_ system: 
small shops it is advisable; and it is sur 
prising how mmparatively inexpensiv 


ie methods employed in some shops are, 


ind yet they answer the purpose many 
mes better than a more complicated 
nethod 
Now, w nos late establish 
ents keep a record of st of mak 
ig the manufactured art ind can tei 
short notice w each department is 
being conducted, very few establishments 
keep tabs” on the hardening departmen* 
lo not mean to be understood as advo 
iting the employment t any system 


whereby the employees in this department 


would consider it advisable to attempt to 
Save time, and in doing so heat. steel! 
more rapidly than is conducive to good 

ilts Neither would I be understood 
i iying that because it cost 50 cents to 
larder ertain piece at one time, under 
th litions and at another tim t 
} rht not 75 cents even $1 a) 
irden as ir pier At one time w 


may harden a tool—for instance, a mill 
ng-machine cutter—and find it takes an 


1 " 


lour to accomplish the result; at another 


READY TO CLOSE MOLD 


move hardening strains, the second one 
will be nearly ready to dip, and the third 
will have been placed in the fire, care be 
ing observed, of course, that we do not 
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that a piece similar to the one he was 
to treat was hardened in one-half hour 
when in reality six were hardened in 
three hours; the man not knowing the 
circumstances attempted to duplicate the 
recorded result, overheated the lighter 
portions of the article, and when it was 
dipped in the bath the heat was not uni- 
form, and as a consequence it went t» 
pieces in the bath. 

The above failure was not due to 
cost-keeping system, but to an attempt 
on the part of the one in charge to get 
impossible results. Such a man cannot 
work as serious results in the manufac- 
turing departments as when turned loose 
in the hardening room, The successful 
hardener will study to reduce the cost of 
hardening, but never to the sacrifice of 
quality; and many times the interested 
man will devise methods whereby he can 
harden pieces at a cost of cents where 
before it had cost dollars, and he will 
produce work as good, or better than be- 
fore. Such men are valuable, and many 
shop managers are beginning to realize 
that in no department of their establish- 
ment is a brainy man more needed than 
in the one under consideration 

However, under the head of cost-ke p- 
ing the actual amount of money expended 
to heat a piece of steel, dip it in the bath, 
ind then draw the temper, should not be 
the only consideration. A tool that costs 
$50 may be hardened at a cost of $1; but 
f it is ruined as a result of carelessness 
ry ignorance in the hardening room, the 


ncern 1s out of pocket $51, and this de 




















1 


Ww 
h 


Ww 


ave known cases whe 


Fl 0 CLOSING MOLD 
ive so “many irons in the fire’ that w 
innot properly attend to all. It is ap 
irent that, under the conditions consid 
ed above, six or more pieces may be 


ardened at a cost per piece far below 


hat one would cost if treated alone. I 


those in charge 


foolish enough to tell the workman 


AROUND THE CORE 


partment is at fault, and the nount 

should be charged up against it. If a tool 

s not properly hardened and does not do 
' 


one-half the amount of work it should, 
this also should be placed against the de 
partment. In this way the brainy man }s 
made to realize that it is up to him to 


send six perfectly-hardened tools out of 
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his department for perfect 
ones sent him 
at fault, then we have a different prop 
sition; but he will find a way to keep 
tabs on the steel, and thus prevent imper 
fect steel being worked up into tools 

In many shops every bar of tool stee! 
received is tested before it is up. I 
know of several shops where each end 0! 


every S1X 


Of course, if the steel is 


cut 


each bar is tested, and as a result excel- 
lent results At times tool steel 
varies in the same bar; this is an unusual 


follow 


occurrence, but I have seen such cases. 








If a 12-foot bar of steel is to be cu 
up into blanks that finish from % to ! 
inch in length, and these pieces are to be 
machined into tools costing $2, $3, or $4 
each, it is apparent that the very slight 
cost of cutting a piece of stock for a test 
piece from one end, or even from each 
end, of the bar may result lecided 

li : 
~ > 
2 _S 
la 
-4 
B — 
A 
_— 5 by > 
_~ Toint ‘ @ / 











rs FIG. 1 
|_| 
i 
. — , 
I F Patt 
} 
} J 
yy 8 + FIG. 6 
VA t: Joint im 
Vir Cute 
’ ‘ 
agg 
ty 
ny FIG, 5 
Saving, to Say rt g ol preserving 
good-will of our customers, which is 
many times of much greater importance 
If a tool, for instance a punch press 
blanking die, will produce 100,000 pieces 
f properly hardened, it is apparent that if 
mperfectly hardened and only able to 
produce 10,000 pieces, it is a much mi 
ystly tool, as would take 10 dies of this 
kind to duplicate t perfect o1 to say 
ing of the time wasted in the extra 
I er of QT dings the s 
rder to p1 1 € 100,000 p 
While all steel that is ' ' tant 
: t equally good, an ! : f 
S k used na I ur y Is 
nachine alike, 4 f ; f 
the cost | g work 
ig department is kept 1 tl 
umount of work d witl t . 
sidered, it w re T id to b \ 
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in charge to dc 


vise methods whereby the efficiency of his 


department may be increased 
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left vacant by it 1s co 


the core, and the ramming 13 


ered 
continued and the pattern drawn as usua! 
FLANGES 


MAKING PIpt 











‘ith 
Setting Cores without Core a i 
Prints ods of coring the flange on the pipe con 
Pane nections, when they are of such form one 
. = must be molded down. In arranging the 
By H. F. McCastin ; 
cores, as shown in Fig, 3, the core print 
C is bedded in at about the right depth 
Che illustrations herewith show several ind a level surface struck off. The pat 
methods of using cores without core tern guided by dowel pins yw set upon 
prints. While only a few of the ways are’ the cor print and leveled up in position 
shown, the method can be applied in an for ramming up The two semi-circular 
infinite number of ways cores J are Ww _Sé ip to pattern, as 
lig. 1 shows the arrangement of cores shown In forming thes res . 
to form an angular flange on a deep-set yrints can be placed box *o 
ting web or rib Applying the cores: a form depressions to eive the res F 
ved is struck off at the proper depth, cor f @ the b the flange 
] plac 1 pos ind tine pattern s | rt ¢ ; r is 
. 
; 
| | 
| 
' 
Wy 
Pa 
i Seni, |= 
| { 
Lt | , 
D4 PI F _F 
it of st PT Ve 
— Cc fg } a 
FIG, 2 pee ms H J 
FIG. 3 FIG. 4 
ORES WITHO E PI 
show . k off 
nd acai 
i i ( p ] , 
with tl l with t p ar 
Pp [ | A “W ed a 
1 Ip mn t re ; n W c p pat | gy | WW ry ] t } ; ore 
tern and ! 1, and resting upon a chap G mal lep eceive th ir 
is shown to prevent trom ramming for { th Np 
lown The pattern is now rammed up 
} \ » 
ind drawn in 5 nanne¢ \ H Ri 
Fig 2 shows the slab vering re lig “ thod l ring t 
1 core has no limit to ipplica d hollow facing upon a rib without 
tion, often sav 9 hree part flask o trie S 1 print rh simply 
Or } rt red mold. nd expensive king the two re ind 
patt son Dp illy i v j how Now, if 
leep Ss g ) t lay \ t wl f re 
ye lable f f tl f f x ] 
diff ty y sand which cation upon the rib, all that becomes ne 
nay fa l ng t lraw es I tl Id lo, whe the 
Pe f e pa V\ al ramn 9g £ 4] 1 . hed th 
sed ) ible fea hig g ! tl 
di laced . ) ' { t roy 
] pres 1 before pl \ ran 
g weighted \ t 
wedged wi g shows th I p 
1 att ey een ( , 
I yp 9g g g I ig 
Q pp g t h 
s \ Tt | Th 
matt oO e \ Wa i 
surf ; g vaffle plates for f 
ruck off Tr} Q g 1 ’ 
) ern, s A t “ 
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Steam Engines 


Comparison of the Clearance and Leakage Losses in the Various 
Types of Poppet Valve, Slide Valve and Corliss Engines 





BY ae 
Since the advent of the steam turbine 


as an unsuspected source of power—con- 
as it does, of a wholesale leakage 
product of the 


open 


isting’ 


or the entire boilers 


through numberless sinuous 


pas- 
suges—the alleged equal of the recipro- 


cating engine, a staggering sense of ig- 


the 


Prec mcel\ ed 


norance takes hold of searcher after 


improvements notions « f 


the force of steam and the application of 
it are no good now 

It is asserted that steam under high 
pressure blowing through a long’ crooked 
hole—or a_ series of holes—exerts as 
much power laterally as the same steam 
acting on a piston in the ordinary way 
At first thought no one familiar with 


steam would believe such rot; vet that is 
what we are told every day in the papers 
It is too for discussion that 
the direct jet of 
ef any pressure is practically nothing, and 


well known 


force of an open steam 
unbelievable that any number 


the 


it is really 
tremendous 
Of 


of such jets exert 


they 


can 


fore are doing every day 


course the many thousands of increments 


of force exerted thousands of times a 
minute make up the aggregate. It has 
always been the care of the engineer to 


itmost; but such 


prevent leakage to the 


apparently reckless use of steam seems as 
absurd blowing soap suds into rat 
hole 
lime only can tell what will be the out 
come of this innovatio ) while the 
ine is having its inning it 1s a good 
t for engineers to polish up a littl 
team and its application bv other 
1 n 

W ASTER NI or Ri NG ENGINES 
It is not amiss to tind t a better wa 

f using steam if possible than the pres 
ent one, in which a clearance waste of 2 
per cent. to 10 per cent. is admitted and a 
probably much greater leakage wast 
Builders of engines s wel iS users 
Imit the clearance but denv the leakage, 

it being out of sight Slide valves, al 
though generally wel tted when new, 
leak steam after a very little wear \ 
( irately balanced slide valves wear vet 
ttle, but their tendency is to becom 
eaky; and as to unbalanced slide valves 
the less said about them the better All 
slid valves weat inequally—Corliss 
valves and all. Perhaps the latter are the 
worst of them all, for besides their slid 
ing friction the side thrust of their stems 
tends to make them wabblv: and, anv 
wav. as they wear lower in their seats 
their motion becomes that of a pendulum 


W. 


whose center of motion is the valve stem 


and whose face motion cannot be des- 
cribed otherwise than as leaky. This is 
not as it should be in the _ twentieth 
century. There is no way of telling the 


amount of this leakage. The indicator 
does not measure it although it may in- 
dicate it. The valve may appear tight at 
one point in its stroke and very leaky at 
And the valve and seat 


are of soft iron, as they generally are, the 


another. when 


valve burrows into the seat in grooves 
ind ruts, and after a year’s wear, or less, 
there will not be a square inch of true 
face on it--flat valves will be worn in 


facets like diamond, and Corliss valves 


will be anything but round 
There valves 


when slide 


steam-tightness 


was a time 


were in ill repute, when 


was a virtue and slide valves were rated 


only fit for sawmills, when poppet valves 
were recognized as the only valves fit to 
use in an engine of any importance. These 
poppet but they 


had the supposed fault of inordinate clear 


valves were steam tight, 


and they could only be used at slow 


ance, 
speeds 

But under the old slow-speed régime 
they were superior to the slide valves and 
held their own until, upon the advent of 
high speeds, they were discarded. The 
clearance waste of the poppet valves of 
those times is now found to be not 


creater than that of the slide valves of the 


present, but all of them are bad enough 
nd they all need reconstruction 
\uTuoRITIES TGNoRE LEAKAGI 


on leakage waste 


1 
authority 


It is ignored in the books as 


Im engines 


if it did not exist, but there are plenty 
if excuses for excessive clearan » J which 
not called a waste by the builders of 


high-speed automatics, and they swear at 


you when you intimate such a thing. The 
users of engines are usually contented as 
ong as they run quietly, and particularly 
the users of Corliss engines, which havi 


come to be the autocrats of the engine 


for 
The 


room. Engines are generally bought 


their beauty and their good behavior 


buyer of a high-class engine usually does 
not care what kind of an engine it is so 
¢ is a Corliss 

All the improvements in engines in fifty 
vears hav tt brought the valve closer 
to the piston tha 2 Dp nt f th 
-ylinder capacity, and in early cut-offs to 
to 30 pe cent rf tl vo l f steam 
ised ind ft wether witl | eakage 
which is likely to b rreater than the 
learat +] oe g f useful effec 


CRA W FOR D 


meager. The old, dis- 
poppet-valve 


+ 


is exceedingly 
carded, slow-moving, noisy 
engine could not do worse than that. T 
does not require a college training to get 
on to these facts, but the mystery of it is 
that these conditions are not published in 
the books by. those who ought to know. 
Any fair comparison of engines must 
admit the faults as well as the merits of 
each. As a_ leak-provoking proposition 
the Corliss is about the worst of them al! 
in honest truth, but it is popular and an 
excellent machine to make money out of 
(although they do tell of shops in Ohi 
that make them for 3% cents a pound). 
The flat-faced slide valves, if balanced, 
effect, similar to 
without rings, and the fact that rings are 
used in some piston valves indicates that 
they become leaky without them, There 
that flat-face valves 
also become leaky cannot be reasoned 
away All pro- 
portion to their weight and surface, and 


are, in a piston valve 


fore, the suspicion 


sliding surfaces wear in 


as wear means leakage, all engines must 
iky, and if 
in proportion to the pressure; an 
+hu 


become I leakage occurs it 


as high pressures are preferable, then 
leakage the better. This is 
Leakage is ridiculous an 


gain by it 


ridiculous 
way, and all we 
tion of be in good company 
do it Slide-valve 


short 


is the satisfa 

they ai! 
engines are mostly o! 
strokes. and to secure early cut-off 
early closing of the exhaust follows as 


consequence, and greater compression 


than is needed. Then to provide for ex 
cessive compression additional clearance 
must be admitted, in some cases 6 per 
cent. or more, at half stroke cut-off 
amounting to 12 per cent. of the volum 

Less CLEARANCE WaAsTE wiTtH Lonc * 

STROKES 

In excessively short strokes the per 
centag yf learance is exaggerate 
There seems to be no good reason fo 
strokes shorter than twice the diameter 
f the cylinder, except cheapness, for 13 


speed as is needed can 


had with the ionger stroke and the cran} 

pin being further removed from the cen- 
ter, less power is wasted in punishing th: 
shaft, and the clearance waste is less 


A favorite excuse for excessive clear- 
ance is the reaction after compression 
*. @ 9 e 
gives back the power expended, some of 


it: the rest goes up the ’scape pipe. 
It of early exhaust closure is 


inherent in the slide valve at early cut-off 
+ he ont : 


rid of, and an earls 
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dmitted, but after all they rate fair 
the Corliss engines, an 
ilf the clearancs of the slide valve 


ities Cheir piston speed was equal t valve engin 


ny of the better class of modern engines, speeds, without leal 
but their rotative speed was a snail pac cent. clearanc 
] i] 
mpared to even the present medium ind equal range of 


speed automatics, and that is the only gines, then it wil 


valid reason for their rejection, except present exclusive | 
that they were noisy; and even their noise demonstrated that 
is not then considered objectionable r unbalanced, wher 
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Improved Apprenticeship Methods 
in Great Britain 


The movement toward the introduction 
of improved methods of instruction for 
apprentices ‘3 making progress in Great 
Britain as well We 
are in receipt of’some particulars of their 
new plans from Clayton & Shuttleworth, 
of Lincoln, which appear to be very simi- 
lar to those of Mr. Alexander in connec- 
tion with the Lynn works of the General 


as in this country. 


Electric Company. 
bottom of the 


first, to supple- 


Two aims are at the 
plans of this company: 
ment the shop work with courses of in- 
struction bearing directly upon the work 
in the shop, and, second, to give to all 
deserving apprentices a varied shop ex 
perience. Apprentices will be moved from 
one class of work to another, and diligence, 
skill and profi iency will be held to con- 
stitute a claim for transference to another 
class of work, the plan of keeping a boy 
for months on routine work simply be- 
cause he has been skilful at it being 
avoided. 

he firm has appointed a superintend- 
ent of apprentices, whose sole duties are 
to supervise, teach, promote and advise. 
The firm maintains its own school in the 
works, in which instraction is free, books 
and utensils being provided by the firm 
Officials of the firm take part in the work 
of teaching and in general deal with sub 
jects in which they are specialists. All of 
the trades which are usually found in a 
general engineering works are taught, and 
in general, 


while not, 


transferred from one trade to another, he 


an apprentice is 


is, so far as possible, given the oppor- 
tunity of spending a certain portion of his 
time at various classes of work allied to 
the trade to which he becomes attached 
The firm will take apprentices at any 
age between 15 and 22 years of age, the 
term of apprenticeship being longer, how- 
ever, in the case of the younger appren- 


This term, which extends through 


tices. 
six years for apprentices of 15 years of 
age, is reduced to three years for those 


of 18 years and over in the case of ma 


chinists, toolmakers and _ patternmakers, 
and to four years in the case of molders, 
blacksmiths and boilermakers. 

In the 


and patternmakers the rate of wages be- 


case of machinists, toolmakers 
gins at 5 shillings per week for the younger 
apprentices, this sum increasing to 8 shil 
lings for the older apprentices during the 
first year, and increasing in all cases to 
12 shillings for the last year. In the case 
of molders, blacksmiths and boilermakers 
the rate is uniformly higher throughout 
the term 
While the 
tured, it is expected later 
local 


a good one in Lincoln. 


plans are not entirely ma- 
on to work in 
harmony with a technical school 
of which there is 
aim of the movement is to 


heretofore 


7 he gene ral 


ler bovs than have 


attract ol 
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as a rule entered upon a term of appren- 
ticeship, and especially those who have 
had a good schooling to start with. It is 
for this reason that higher rates of wages 
and a shorter term are offered to the older 
apprentices. 


The “ All-steel’’ Mail Car 





Railway mail clerks and their acquaint- 
ances, and for that matter the entire pub- 
lic, will welcome the advent of a new type 
of steel mail car which has just been 
completed for trial on the Pennsylvania 
Railroad. Few men are ex- 
posed to greater risk of life and limb in 
the performance of daily duties in the ser- 
vice of the general public than are ine 
r the 


classes of 


clerks who travel continuously ove 
various railroad lines handling the United 
States mails. With little or no warning 
in time of impending disaster, they not 
infrequently lose their lives or are in 
capacitated for the remainder of their 
days as the result of collision or derail- 
meet se- 
one 


ment; in fact, few mail trains 
rious disaster without 
or more clerks being added to the casual- 
Therefore anything which tends 


may 


the names of 
ty list 
to add security to their occupation 
be hailed as of importance. 

In addition to the danger to human life 
presented by the continuation in use of 
the ordinary type of mail car, there is an- 
other consideration that should hasten its 
abandonment at the earliest possible mo- 
ment, and that is the monetary loss and 
inter 


inconvenience to business 


destruction of valuable mail 


serious 
ests, due to 
matter by fire and other mediums when 
While steel 
mail cars have been used in the past to a 
limited extent, there has usually been em 
bodied considerable woodwork in their 
construction equipment. The new 
car on the Pennsylvania road is said to 
be the nearest approach as yet to the all- 
steel car, and it is called by that name as 
» pounds of wood, 2840 


railway trains are wrecked. 
and 


it contains only 3; 
pounds of composite and asbestos board, 
3200 pounds of cement flooring, and a 
very small amount of rubber. Everything 
else, including mail cases, boxes and doors, 
metal. The interior arrangement of 


is of 

the car is along more convenient lines 
than adopted in the earlier types, thus 
facilitating the working of the mails; and 


structurally it is much stronger than any 
of its predecessors. It is 70 feet in length, 


or 10 feet longer than the standard here- 


tofore. It is expected that the absence 
of inflammable materials in construction 
and equipment and the strengthened 


frame will enable the car to successfullv 


resist fire and shock 





The X-ray is being practically used by 


the pearl fishers of Ceylon to show 
whether an oyster has pearls or not with- 
out opening. Those discarded are thrown 


hack into the sea 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 
A Lock Nut 


[he illustration shows an ordinary nut 


so constructed that it securely locks itself 
lt or stud without the aid of 

or other appliances 
It consists of an ordinary nut A, which 
after being tapped has a saw cut B cut 


rough 1 little way from the top, from 
‘orner of opposite cants. An- 

ther saw cut C runs from the top of the 
nut and cuts into one end of the pre 


yusly made cut B at one of the corners. 
The tongue piece D is then sprung in 
‘enter by a hammer blow. 


hardened. The 


toward the 
The nut is then case 
tongue DY acts as a spring and the edge 


a pawl on the soft threads of 


E acts as 
the bolt and prevents the nut from slack 
The nuts are called the Bryar 
friction nut lock, and will be offered for 
sale in the near future by J. M. Smith, 
568 St. Mark’s avenue, Brooklyn, N. Y. 


Large Motor-driven Edge 
Grinder 


ing off 





[he half-tone shows a large motor- 
driven edge grinder adapted to grind 


work 160 inches long; it was designed 


LATEST 


INFORMATION 





4 LOCK-NUT 














LARGE MOTOR-DRIVEN EDGE 


GRINDER 
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ress n I 
f Pes. £ sdwancec the ctrin ¢ 
l I eed advan (rip 
yp just forward of the blanking pi 
1 1 
B, w 1 cuts t blanks, forces t 
uen 1¢ dic 1 d ] cates them 
] + + } } 
push feed jus d edie. This p 
feed ( iS a recip iting mo i 


] ) vith a st s of bell cranl 
levers and connections The carriers 
t teed art ranged to 1 ve first 

it blanks and push them under the s 
ynd 1p nch D, where they i 
pa formed \ tte his operatio1 SS 
fingers carry the p under the thi 
vunch / where they at nished and the 
discharged at the next stroke of the pt 

yy fingers similar to those last mention 

he press runs continuously at 80 strok 


it each stroke its product yf 240 oper 
tions is at least equivalent to the work 
h presses fed by hand and run inter- 
mittently The press was built by the I 


W. Bhss Company, 1 Adams I 


Brooklyn, N. Y 


A Multiple Boring-bar Tool 
Post 





The illustration shows a lathe tool pos 
for holding boring bars The tool post 


is bored to receive three sizes of bat 














lage is driven trom 


tor armature shatt 


rrse silent chain, which 


ned shatt by bevel 


raging with the 3 


inch pitch) by means of clutches 


} 


mery-wheel cylinder, 


nted in a safety chi 


work from 1/1000 


YK il 1 


d sit dl I he emery 


] 


tically or 


om one to an 


it is finished 


tferent combinations ¢ 


purposes mentioned 














\ MULTIPLE BORING-BAR TOOL POST 


through it, the center bolt having a hole 


} 
il 


ugh it, in line with the centers of th 


ie, large enough to take the largest 


size of bar. As the bars pass through tl 


enter of the device, there is no unn 


his tool post is made by Armstrong 


jrothers Tool Company. Chicago, I]! 





) FIG, 4 
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An Adjustable Reamer 


Lhe Cleveland Cwist Drill Vy, 
Cleveland, Ohio, has brought out’a d 
stable eae he he ly of Wil Ss or 
nachinery steel with slots in it to receive 
the cutting blades Che blades are un 
cvel spaced to avoid chattering and are 


When 


held rigidly in the slots 


by screws 


ustment 1s necessary, 


oosened sufficiently to allow the blades 


to slide out. For backing, to increase the 
diameter, tin foil is used; this is supplied 


in thicknesses of 0.0005 and 0.001 inch 
Che blades can be packed out a number of 
times and can be reground to siz: New 


blades can be had either singly or in sets 


Slitter and Disk Grinder 


slitter and disk 


Vhe 


side and « nd elev: 


/ 





by MMO! changes, be 


grinding a 


readily adapt 1 to 


large variety of work. It 


chuck 


1 7 
large 


for grinding 


flat 


universal punches, 


dies and a variety of faces or 


circular pieces, and an expanding arbor, 


which is opened and closed by means of a 


screw Both heads swivel to any angle, 
so that convex, concuive or flat faces may 
be quickly ground These heads are 


mounted on dovetailed ways gibbed to 


take up for wear, and are fed in and out 


by hand wheels and screws 


f spindle is 6 inches above the 


jo inches above the floor Phe spindle 
bearing length is 4 inches, the diameter of 
spindle in bearing 1 inches. Spindles 
n the heads are ar rged with ring check 
nuts to take up ail end play Th " 
chine may be arranged with a p face 


plate (7 inches diameter) or a Walker 


magnetic chuck, or plain three- or four 


jawed chucks. The wheel is tox inches, 
nd the distance between platen and wheel 
w he ) w 6 ] es Phe machine n be 
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rranged t grind e1 dry 
When grinding w he whe i 
1s shown by the cuts, by 
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his ma e, WV welr 500 p d 


s made by the Bridgeport Safety Emery 
Wheel Con pany, | 


Annual Convention of the National 


Metal Trades Association 


\ssociation 
mvention at He 


March 21 and 22 


Phe National Metal lrades 
held its ninth annual « 


Bost 


Brunswick, 








ISK GRINDER 
well represented and the meeting was a 
very enthusiastic one 

\mong the seve interesting addresses 
was one by Samucl F. Hubbard on “The 
Commercial Value of Industrial Educa 
tion,” which we will publish in the near 
future 

The following officers were elected for 


President, M H 
lool and Machine 


e-president, F. K 


the ensuing veat 
Barker, 


Company ; 


\merican 


first vi 


and, Sullivan Machinery ¢ pany; se 
md vice-president, O. B. Kinnard, Ki 

nard-Haines Company, Minneapolis; treas 
rer, Wn Lodge, Lodg & SI ipley \la 
hine Ts Comp 
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Oscar |] Perrig 4160 pages, Ox9 
inches: 314 illustrations The Nor 
man W. Henley Publishing Company 
New York. $2.50 
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W. C. Smith has been appointed en- 
gineer of maintenance of way of the 
Northern Pacific Railroad. 

Earl C. Haggett has been appointed as- 
sistant superintendent of the Brooks plant 
of the American Locomotive Company. 

Loomis F. Goodale has been appointed 


supervising engineer ot railroad construc 


tion for the U. S. Government in the 
Philippines 
F. C. Harper, chief engineer, Bagley 


Grader, Company, has accepted a position 
in charge of heavy construction work in 
the Northwest. 

I’, T. Nelson, Valparaiso University, 
has recently accepted a position on an en- 
gineering corps connected with plant con 
struction south of Chicago 

R. H 
Motor Car Works, is now superintendent 
of the machine department of the Kansas 
City Motor Car Company 


Mitchell, formerly with the Olds 


A. B. Haugaard has accepted a posi- 
tion with the Builders’ Supply & Con- 
struction Company in Alberta, Canada, as 
superintendent of building construction. 

E. E. Brackett, recently manager of wa- 
ter and light plant for Pawnee City, Neb., 
has taken a position as instructor in elec- 
trical the 
Pennsylvania. 

John C 
with the Celluloid Company for nearly 20 
years, has resigned and is now associated 
with the Charles 
Newark. N. J 

T. Ahlborn, formerly chief draftsman 
for the Wilmot Machinery Company, New 
Orleans, has taken a position as designer 


engineering at University of 


Rahn, who has been connected 


Burroughs Company, 


on some special mining machinery with 
Willis Shaw, Chicago 
E. M 


the Bethlehem Steel Company, has been 


Mellvain, formerly president of 


elected president and general manager of 
the Robins Conveying Belt Company, 
Park Row Building, New York. 

Robert E. Carrick has resigned his po- 
sition as for Tucker & 
Vinton, New York City, and has accepted 
a position with the General Fireproofing 


general engineer 


Company, of Youngstown, O 
S. E. Freeman, late sales manager of 

the Sterling Consolidated Boiler Company 

for the New 

cepted a position as superintendent of the 


New 


Orleans district, has ac 


Fuller Manufacturing Company, 


Haven, Conn 
J. F. W 


has been engaged in designing and erect- 


Bunsen, who for many years 


ing engineering works, power plants, etc., 
has entered the employ of Muralt & Co., 
contractors, New York 
City, and will take charge of their South- 
ern office at Charleston, S. C 


engineers and 


Robert Pribram, who has held several 
temporary positions with consulting en- 
gineers in Chicago, has accepted a per- 
manent position with the Aurora Pneu- 


matic Tool Company, as mechanical 


AMERICAN MACHINIST 


draftsman and engineer. Mr. Pribram 
was for some time with the Ingersoll- 
Rand Company on similar work. 


R. C. Wright, who has built the Van- 
derbilt Cup racers for the past two years 
for the E. R. Thomas Motor Company, 
Buffalo, N. Y., and acted as general fore- 
man of the machine and model depart- 
ments of that concern, has resigned to ac- 
cept the position of general superintend- 
ent of the Auto Car Equipment Company, 
of Buffalo. 


Charles A. Francis, who for the past 


three and a half years has been connected 
with the mechanical-engineering depart- 
ment of the Higher Technological School 
of Tokyo (Tokyo Koto Kogyo Gakko) as 
mechanics, will 


instructor of practical 


sever his connection with that institution 
on April 1. Mr. Francis has not as yet 
formed any definite plans for the future, 
] 


if 
vu 


date 


may return to America at an early 


Obituary 


Armstrong, of Armstrong, 
New York City, died 


Robert H. 
Walls & Co. 
March 8 

John North, well known in New Eng 
land as an died recently at 
Rocky Hill, Conn., where he had resided 
He was a native of Mid 


inventor, 


for many years. 
Among his best known inven 
for making railroad 


dletown 
tions were a machin 
spikes, a machine for folding the leaves 
of books, and a machine for setting type. 
Delmar L 
Pittsburg office of the 
Company, died suddenly at 
that place, March 12. Mr 
formerly resided in Hartford, Conn., and 
had traveled extensively in Europe in the 
interests of the Pratt & Whitney Com 
In the early 90's he spent two years 
small-arms 
later 


Macomber, manager of the 
Pratt & Whitney 
his home in 


Macomber 


pany. 


in Russia installing a large 


plant for the Government and be- 
came works manager of a cycle plant in 
England. He returned to this country a 
few years ago and accepted a position of 
responsibility with the American Radiator 
until re- 


former em- 


Company, where he remained 


entering the service of his 
ployers in charge of the Pittsburg district. 


Business Items 


The Franklin Moore Company, Winsted, 
Conn,., are making a large addition to their 
foundry All equipment for this has been 
purchased. 

The J. M. Carpenter Tap and Die Company, 
Pawtucket, R. I., has just broken ground for 
a new factory which will increase its man 
ufacturing facilities 75 per cent. 

A large shipment of vises-was recently 


made to the Texas Central Railway Company, 
the Pittsburgh Automatic Vise and 
of Pittsburg, Penn 

George D. Walcott & Son, Jackson, Mich., 
have been incorporated and the firm name 
changed to Walcott & Wood Machine Tool 


Texas, by 
Tool Company. 


March 28, 1907. 


officers are E. E. Wood, presi- 
manager; C. L. Walcott, 
C. Walcott, secretary 


Company. The 
dent and general 
vice-president, and M. 
and treasurer. 


The Robinson 





Tool Works, Pearl Lakes, 
Waterbury, Conn., a new concern, has just 
been started to manufacture the Hartford 
bench filing machine which is the die filing 
machine formerly manufactured by Henry & 
Wright Manufacturing Company, of Hartford. 
J. D. Robinson is proprietor. 

The Northern Engineering Works, crane 
manufacturers, Detroit, Mich., are complet- 
ing an addition to their plant, consisting of 
an erecting building for electric crane trol- 


leys, served by a 10-ton electric traveling 
Northern crane. Also a two-story addition 
to serve as a tool room. The buildings are 


of brick and steel construction with saw 
tooth roofs. 

Among the sales of rotary type, high-pres- 
sure blowers reported by the B. F. Sturte- 
vant Company, of Boston, Mass., are equip- 
for Union Manufacturing Company, 
Britain, Conn.; John Russell Cutlery 
Turner Falls, Mass.; Greer Filter 
Company, Hamilton, Ohio; Riverside Boiler 
Works, Boston, Mass.; Lumley-Dodson Com- 
pany, Norfolk, Va., and Steamship ‘“Iroquois.”’ 

Medern Machinery and Engineering Com- 
pany has been incorporated and acquired 
the business as selling agents for Potter & 
Johnston Machine Company and Landis Tool 
Company, formerly conducted by W. E. 
Flanders, offices at 309 Schofield Building, and 
933 Monadnock Block, Chicago, Ill. Thomas 
F. Ahern, M. E., who has been manager of 
the Chicago office for the past two years and 


ments 
New 
Company, 


formerly with the Pratt & Whitney Com- 
pany, is treasurer of the new company. 

The G. M. Yost Company, of Mechanics 

recently received its charter from the 


burg, 
State of Pennsylvania. Its officers are I. E. 


Yost, vice-president 


Yost, president; G. M. 
and general manager, and T. J. Kennedy, 
secretary and treasurer. This cuncern re- 


cently purchased the plant of Peter A. Frasse 
Company, New York. Its machine 
now in operation and the construction of its 
and will probably 
Equipment for 
shop has been 


shop is 
foundry just commenced, 
be in operation by April 15 
both foundry and machine 
purchased. 





Manufacturers 


The Pacific Mills, Lawrence, Mass., will 


erect a new power house. 
The Company, New Or- 
new factory 


Sutton Foundry 
leans, La., is erecting a 
The Oakville (Conn.) Pin Company 
build an addition to be four stories high. 
The McPike Paper Company, Alton, Mo., 
will erect a new two-story factory building. 
The (N. Y.) 
Bronze will build 

factory. 

The A. L. Swett 
Medina, N. Y., is 
foundry. 

The Dahlstrom Metallic Door Company, 
Jamestown, N. Y., will build a four-story 
addition. 

The plant of the Union Switch and Signa! 
Company, at Swissvale, Penn., will be 
enlarged. 

The Central Railway of Georgia, will erect 
a new shop at Macon, at a cost of over 
$1,000,000. 


will 


Aluminum and 
a new $40,000 


Syracuse 
Company 


Company, 
new brass 


Iron Works 
erecting a 


The National Pipe Bending Company, New 
Haven, Conn., is erecting a new plant at a 
cost of $25,000. 

A. Leschen & Sons Rope Company, St. 
Louis, Mo., is building an addition to cost 
about $100,000. 
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The Orwigsburg (Pa.) Electric Light, Heat 
and Power Company was granted a franchise 
to erect a plant. 

The Howell, McCrum 
Conn., manufacturing heaters, 
will enlarge its plant. 

J. C. O'Donnell, Deadwood, 8S. D., 
foundry was recently burned with a loss of 
about $20,000, will rebuild. 

Plans are being prepared for a new factory 
for the National Electric Lamp Company, 
Cleveland, Ohio, to $50,000. 

The plant of the New York Blower Works, 
at Bucyrus, Ohio, almost completely 
destroyed by fire. rebuilt. 

The Dake Steam Turbine Company, Grand 


Company, Norwich, 
radiators, etc., 


whose 


cost 


was 
It will be 


Rapids, Mich., has awarded contract for the 
construction of a new machine shop. 
The Universal Caster and Foundry Com 


pany, Newark, N. J., has acquired some land 
on which a new factory will be erected. 

The Topeka (Kan.) 
new company capitaized at $20,000, is start 
ing to erect its new plant. N. BE. Copeland is 
president. 

The Stover Manufacturing Company, Free 
port, Ill., has commenced the erection of its 
new foundry which will be 180 feet long and 
80 feet wide. 

The South Atlantic Car Manufacturing 
Company, Savannah, Ga., whose plant was 
destroyed by fire some time since, will rebuild 
on the old site. 

The Standard Underground Cable Company, 
Perth Amboy, N. J., has had plans prepared 
for a new building to be used for turning out 
rubber for its use. 


Canning Company, a 


Large car repair shops will be erected at 
Academy Junction, Maryland, for the Wash- 
ington, Baltimore & Annapolis’ Electric 
Railroad Company. 

The R. O. Stutsman Manufacturing 
pany, of Peoria, I1l., will move to Des Moines, 


Com- 


where a new plant will be erected for the 
manufacture of peanut and coffee roasters, 
and a general foundry business $100,000 
will be invested. 





Advertisements 


insertion. 
advertise- 


Want 


Rate 25 cents 
About six words 
ments abbreviated. 
reach us not later 


a line for each 
make a line. No 
Copy should be sent to 
than Friday for the 
ensuing week’s issue. Answers addressed to 
our care will be forwarded. ipplicants may 
specify names to which their replies are not 
to be forwarded, but replies will not be 
returned. If not forwarded, they will be 
destroyed without notice No information 
given by us regarding any advertiser using 
bor number. Original letters of recommenda- 
should not be 


tion or other papers of value 
inclosed to unknown correspondents. Only 
hona fide advertisements inserted under this 


heading. No advertising accepted from any 
agency, association or individual charging a 
fee for “registration,” or a commission on 
wages of successful applicants for situations. 


Miscellaneous Wants 


Cox Computers, 75 Broad St., New York 
Caliper catalog free E. G. Smith Co.. 


Columbia, Pa. 
Universal Test 

H. A. Lowe, Lock 
Will buy or pay 


Indicator circulars free 
Box 146, Cleveland, O. 
royalty for good patented 


machine or tool. Box 282, AMER. MACH. 
Tools, dies and machinery built to order 
Northwestern Machine Co., Detroit, Mich. 


Expert machinist will consult and give ad 
vice. A. Frisk, 2240 Van Buren St., Chicago. 

Light fine machinery to order; models and 
electrical work specialty. E. O. Chase, New 
ark, N. J. 

Special machinery to order, carbon and 
other molds specialty. O. Anderson, 30 Law- 
rence St., Newark, N. J. 


Special machinery accurately built. Screw 
machine and _ turret-lathe work solicited. 
Robt. J. Emory & Co., Newark, N. J 

General machinists, toolmakers, screw 


AMERICAN MACHINIST 


manufactures Gierth 


machine products and 
Newark, N. J. 


& Richards, 251-255 Elm St.,. 


Wanted—A good second-hand Olsen testing 
machine: must be in good order; give partic- 
ulars and state price. Address T. R. Co., 
Box 785, AMERICAN MACHINIST. 

Special machinery and duplicate machine 


parts built to order: tools, jigs and experi- 


mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 
Arrange with us to do your manufactur- 


ing; we build special machinery, special tools, 
ete. Lewis Blind Stitch Machine Company, 
502 North Commercial St., St. Louis, Mo. 


Regular machine and contract work to or- 
der at short notice Electrical appliances, 
model and experimental work. Brown's, 748 
Melrose Ave., New York City, near 156th St. 

A reliable belt manufacturer has an over 


" 


stock of double leather belting, from 2 to 6 


inclusive, which he will sell at a bargain. 
Address “Reliable.” care AMER. MACHINIST. 

Large floors for rent, 60x210 ft. in thriv 
ing country town near Boston and Provi- 
dence; steam and electric power, light and 
heat: railroad switch. Apply to Box 773, 
AMERICAN MACHINIST. 

A large English firm of machine-tool im- 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 


wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINIST. 

Isaac B. Owens, patent attorney, 100 Broad 
way, New York City, specialist in oil and gas 


engines, automobiles and automatic ma- 
chinery. Patent applications entrusted to me 
will receive careful, personal attention, and 


patent secured which will protect. 
Wanted—To buy patent, or manufacture 
under royalty, any specialty where high-grade 
grey iron castings constitute 60 per cent. or 
more of total cost; would also consider New 
England or Eastern rights to established 


article. “Founder,” Care AMER. MACHINIST 

Draftsman, engineers learn automobile 
drafting and designing including the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
56th Street. 

Advice; mechanical, practical and techni 
cal; tell me your needs I'll tell you the 
cost; lowest estimates given on fine tools, 


dies and presses for sheet metal goods pro 
duction; have you my books? Jos. V. Wood 
worth, M. E.. Arbuckle Building, Brooklyn, 
~~ oy Oo me 

We can build machinery for quick delivery 
A shop building machine tools wishes to take 
contracts for the construction of machinery 
or anything that can be produced in a foun 
dry and machine shop Send drawings and 
specifications and estimates will be made with 
guarantee of quick delivery. We can refer to 
a standard line of tools now on the market as 
to the quality of workmanship. Box 75. 
AMERICAN MACHINIST 


Successful draftsmen drawing $125 to $200 


monthly require thorough drafting room 
knowledge As chief draftsman of engineer 
ing firm I know exactly the quality and 


quantity of experience and practical training 
you must have, and prepare you by mail, 
home instructions for above paying positions, 


which I furnish free anywhere Complete 
highest grade drawing outfit, with German 
silver set of tools, value $13.85, free Ad 
dress Chief Draftsman, Div. 4, Eng.’s Equip't 


Co., (Ine.), Chicago 
Proposals will be received at the Bureau of 


Supplies and Accounts, Navy Department, 
Washington, D. C until 10 o'clock a.m., 
April 9, 1907, and publicly opened immedi 
ately thereafter, to furnish at the navy yard 
New York, N. Y., a quantity of naval sup 
plies, as follows Sch. 533: Hoisting en 
gines. Sch. 535: Valve reseating machines, 
punch and shear. pneumatic countersinker, 
water tool grinder. Applications for pro 


posals should designate the schedules desired 
by number Blank proposals will be fur 
the 


navy pay 


nished upon application to 
office, New York, N. or to the Bureau 
E. B. Rogers, Paymaster-General U. S. N 


3-15-07 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else 

CALIFORNIA 

First-class designer with 10 years’ experi 

ence on steam engines: marine and sta 
tionary, blowing engines, air compressors and 
centrifugal pumps, auxiliary machinery and 
piping plans; desires position Reply to Box 
772, AMERICAN MACHINIST 

CONNECTICUT 
wishes to make a 
and medium heavy 


change. 


Superintendent 
inter 


accustomed to fine 


changeable work; a designer of modern tools, 
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jigs, and special machinery for rapid produc- 
tion Box 784, AMERICAN MACHINIST. 
General machine shop foreman; 37 and 
married, having 1S years’ experience on 
special and automatic machinery, jigs, tools, 
ete.; wishes to change, manufacturing con- 
cern preferred Best references. Box 779, 
AMERICAN MACHINIST 
ILLINOIS 

Draftsman — Engineer in charge of large 
drafting room in the West wants work in the 
East Box 776, AMERICAN MACHINIST. 

Foreman pattern maker wishes to change 
location; large experience, progressive and 
systematic: up to date and successful; tech- 
nical ability. Box 781, AMER. MACHINIST. 
NEW JERSEY 
expert, shopman, competent 
improver on tools and ma 
References. Box 


Mechanical 
designer, builder, 
chinery for manufacturing. 
759, AMERICAN MACHINIST 

All-around mechanic; 29; 
cation; 6 years at drafting, 
perience in designing and building 
machinery, tools and fixtures for 
manufacturing, desires permanent 
with good firm, either shop or office. 
783, AMERICAN MACHINIST 

NEW YORK 

By technical college graduate; age 25; ex 
perience in mechanical drafting and with 
contracting engineer. Box 782, AMER. MACH 

Mechanical draftsman: 13 years’ practical 
experience designing tools, machinery, ete., 
desires change Box 780, AMER. MACHINIST 

Superintendent or master mechanic desires 


technical edu 
extensive ex 
special 
modern 
position 
Box 


change; can control large volume econo 
mically, reduce operations and maintain in 
terchangeability Box 792, AMER. Macu 


employed, for 


superintendent, 
change : 


Mechanical 
desires to make a 


personal reasons, 


expert toolmaker, machinist, designer and 
manufacturing economist Strong executive : 
salary secondary consideration. Box 764, 


AMERICAN MACHINIST 

Position as manager of works; held similar 
position seven years; can improve and design 
machinery good mechanical, executive and 
business abilities: furnish best of references 
from concern where now employed. Box 374, 
AMERICAN MACHINIST 

Mechanical draftsman and designer (28) : 
technical graduate with 3 years’ practical ex 
perience on tools, fixtures and automatic ma 
chinery, good knowledge of manufacturing in 


terchangeable parts, wants to change; posi 
tion as assistant to master mechanic pre 
ferred tox 767, AMERICAN MACHINIST 
OHIO 

Sheet and bar metal working machines, 
special machines technical graduate with 
wide range of experience and = executive 
ability, at present chief draftsman, desires 
change of position Box 768, Amer. Macn 


Help Wanted 


indicates present address of 


else 


Classification 

advertiser, nothing 
CONNECTICUT 

operator on Jones & 


Wanted— First-class 


Lamson turret lathe: also one first-class all 
around machinist The New Machine Co., 
Danbury, Conn 


Experienced in design 
ing automatic machinery; give full partic 
ulars regarding experience, etc. The Bullard 
Machine Tool Co., Bridgeport, Conn 


Draftsman Wanted 


ILLINOIS 
Wanted—-Patternmaker boss for pattern 
shop of steam engine manufacturer; pattern 
shop works about six men. Box 774, Am. M 
Wanted—Chicago; man of experience and 
expert ability as head of drafting room in 
manufacturing carbonat 


factory of 300 men 
ing and labor saving machinery; state qua! 
ifications fully, giving references and salary 
expected Box 778, AMER. MACHINIST 


Chicago; 
experienced in 


Wanted 
draftsman, 


thoroughly competent 
i checking and 


systematizing the drawing up of specifica 
tions in factory of carbonating machinery 
state qualifications fully references and 
salary expected Box 777, AMER. MACH 


Wanted—A draftsman who has had a large 
experience in laying out buildings and also 
designing them for manufacturing machinery 


of comparatively large size; must be thor 
oughly familiar with the best arrangement 
of buildings and the design of them such as 


rooms and pattern storage build 


eore ovens, 

ings, ete.: what is desired is a man who wil! 
spend some time to work out the best plan 
before the work will be put on paper; state 


fully what experience you have had along the 
above lines and also what salary expected; 
if a man showed the proper ability a connec 
tion of this kind might lead up to a perma 
nent position Address Box 754, Am. Maca 


INDIANA 


First-class engine erectors; per- 


Wanted 
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manent positions: large concern Address work for good men. Address or apply at 
Box 769, AMERICAN MACHINIST ond Machine Tool Co., Plainfield, N. J. 
Wanted— Toolmakers; lathe hands, and as Mechanical engineer—-A Portland cement 
semblers; good wages; steady employment; company located in Lehigh Valley district. 
Western Motor Co., Logansport, Ind which expects to build a new plant in about 
Factory manager: experienced technical ‘Wo years and use the present superintendent 
man; must be high grade, with business and [© build and operate new plant, wants en , 
mechanical ability; location,’ Indiana Ad- Sineer with experience (knowledge of cement 


machinery not necessary) to join present or- 
° , ‘ ganization with view of becoming superin- 
Machinery salesman; bright, experienced tendent of present plant when new plant is 
young man with exceptional ability and gtarted, provided he makes good; give details 
technical knowledge, acquainted with the of experience and state salary expected. Ad 
eastern eee “adage trade: must be Le dress Box 749, AMERICAN MACHINIST. 

snap, originality and forcefulness, well able . ‘ . , 
to Pea. and hold trade for a reliable and Wanted An experienced foreman of tool 
well known establishment of the Central making department in a factory producing 
West Give full particulars as to age, ex- fine small mechanical work, on the inter 
perte nee and qualifications Address Box changeable plan ; the work done demands the 
786. AMERICAN MACHINIST highest skill and accuracy in fine tool work. 
wee ere An intimate knowledge of fine die and sub 
MASSACHUSETTS press work and modern up-to ante sees - 
‘ , we atenen hes cafteman: all departments of fine tool making; it is 
an — Rg agg AE et ye nape oa absolutely essential that the applicant should 
preferred; state age, experience and wages have held a similar position elsewhere. and 
expected Address Boston Gear Works, Nor- be possessed of good executive ability ; the 
folk Downs, Mass. department ze cag ee 
‘eTerences required, 1'>. (So, 4 oR. MAC ° 

Experienced mechanical draftsman wanted ee — 


Dy manufacturing concern near Boston, NEW YORK 
Mass.. for designing of jigs, fixtures and Wanted—-Experienced draftsman, toolma 
special machinery: permanent position for kers and machinists; give age, references 
the right man; draftsman with practical and wages expected. Remington Arms Co., 


dress Box 787, AMERICAN MACHINIS1 


machine shop experience preferred. Address Ilion, N. Y. 

with full particulars regarding age, education. Wanted— Metal patternmaker; one famil- 
experience and initial salary expected to Box jar with valves or fittings preferred; state 
766, AMERICAN MACHINIST age, experience and wages expected. Box 


771, AMERICAN MACHINIST. 
Foundry Foreman Wanted—An experienced 


MICHIGAN 
Mac ist § ’ “irst-class achine . ; " 
-.. “ee oe gy — : ad V ” — practical foundry foreman in a large estab- 
; : ata ot oy lishment doing work of miscellaneous char- 
steady employment assured. Northern En ~ . geet et: 2eacses col 
4 As : ' acter. Address by letter with references. 
gineering Works, Detroit, Mich. Rox 788. Ampnican MACHINIGT 
‘ . 4 é e é . . 
7 = aaeeres RI Foundry foreman; western New York: gen 
Wanted —First-class adjusters accustomed eral line; one pound to five tons, new modern 
to adding machine and typewriter work. Uni foundry; melting 20 tons, wants up-to-date 


versal Adding Machine Co., St. Louis, man who can show he has produced results ; 
Wanted —Draftsman experienced in presses, state in full name, age, experiences, refer- 

dies and sheet metal tools; state if experi- ences and salary wanted to start. Address 

enced in getting up catalogs and selling goods. “Foundry.” AMERICAN MACHINIST 

The Fred J. Swaine Mfg. Co., St. Louis, Mo. Wanted—A chief inspector for typewriter 


Draftsman Wanted—Large lead mining factory, to qualify; applicant must have had 
company, 65 miles south of St. Louis, Mis long experience in typewriter work and be 
sourl wants draftsman for mechanical draft a trained and practical mechanic, with 
ing and for making surface and underground executive ability; only those holding similar 
maps; must be first-class freehand letterer positions need apply ; must be between 35 and 
and neat workman: man with knowledge of 40 years of age; factory located in New 
piotting and calculating survey field notes York City. Box 791, AMERICAN MACHINIST. 


preferred; applicants please submit speci Competent factory executive wanted; West 
mens of work and state salary wanted. Box ern New York Manufacturing Company, man- 
743, AMERICAN MACHINIST. ufacturing large line from medium inter 

NEW JERSEY changeable parts by automatic and _ = semi- 


automatic machinery to large special units; 
Gas engine man wanted at once for instal capable man of high character, tact and ex 
lation and repair work. Steady employment. perience in manufacturing lines with ability 
Apply. The Standard Motor Construction Co., and business sense, who can show that he 
72 Whiton St., Jersey City, N. J. has produced results, and has capacity to 
Draftsman wanted by a firm in New Jersey; "@pidly advance to an executive position ; 
mechanical draftsman, quick and accurate, State in full, name, age, past experiences, 
one acquainted with electrical preferred. length of time different positions, responst- 
State salary and experience. Box 755, Am. M. bilities, references, ete. Address “Capable, 
. "om AMERICAN MACHINIST. 
Wanted—Tool, die and instrument makers 


accustomed to accurate, complicated work; OHIO 

steady work and good wages to thoroughly Wanted—First-class structural engineer 

competent men; give’ references. Address capable of designing steel buildings, bridges, 

Box 438, AMERICAN MACHINIST. etc.; state age, qualifications. initial salary 
We are increasing our tool-making depart- °XPected, etcy. Address Box 567, AM. MAcH. 

ment and solicit applications from toolmakers Wanted—tTechnical graduate experienced 


and machinists who are experienced on fine on gas engines, to take charge of gas engine 
and complicated work. Apply to Victor Talk- testing department of large works. Address, 
ing Machine Co., Camden, N. J. giving full particulars. Box 157, Salem, 0. 

We have increased our plant and desire Tool Room Foreman Wanted—By an up 
floor and vise hands for day work and lathe’ to-date manufacturing concern’ located in 
hands for night work. Good pay and steady Ohio; must be able to design and supervise 


March 28, 19 7. 


the making of small tools for both brass and 
iron work: write, stating fully. previous ex- 
perience, references, age and approximate 
salary required. tox T90, AMER. MACHINIST. 
PENNSYLVANIA 

Wanted— First-class floor hands and fitters 
for machine-tool work. Colburn Machine 
Tool Company, Franklin, Pa. 

Wanted—First-class draftsman on mill con- 
struction and equipment, technical man pre- 
ferred. Box 775. AMERICAN MACHINIST. 

Wanted—Capable diemakers to work on 
heavy drop-forge dies; steady work for the 
proper applicants. Apply, giving references, 
as well as wages expected. ox 705, AM. M. 

Wanted— Machine shop foreman who has 
had experience and thoroughly understands 
making sheet metal dies and tools: give ref 
erences and wages expected. Box 1025, 
Pittsburg, Pa. 

RHODE ISLAND 

We are continually adding to our force, ex 
perienced toolmakers, machinists and drafts 
men on special tools, fixtures and models for 
light. high-grade machinery. Good wages and 
steady employment. Apply to Taft-leirce 
Mfg. Co., Woonsocket, R. I. 

VERMONT 


Wanted—-A draftsman, one with experi 
ence on textile machinery preferred. Box 
770, AMERICAN MACHINIST. 

Wanted—-Foreman for erecting department 
in shop building machine tools; state experi- 
ence and give references; good opening for 
the right man. Box 638. AMER. MACHINIST. 

WISCONSIN 

Large concern building excavating and rail- 
way machinery wants to correspond with 
first-class mechanical draftsmen with view to 
filling future vacancies as they occur: wants 
men now employed; give full experience and 
reasons for changing; shop experience great 
advantage: all letters acknowledged and held 
confidential. Box 919, AMERICAN MACHINIST. 

WEST OF MISSISSIPPI 

Wanted—-A good superintendent capable of 
handling pattern shop, foundry and machine 
shop departments in a general jobbing. repair 
ing and manufacturing shop located in a rap 
idly growing city of two hundred thousand in 
habitants, center of a big lumbering country 
in the West: one who could invest about 
$10,000 preferred, an excellent opening for 
the right man. Full investigation demanded 
and given. Address Box 692, AMER. Macu. 


For Sale 


For Sale—-Foundry, wood and iron machine 
shop. Box 74, Albion, N. Y. 

For Sale-—-Machine shop; 250 feet ground, 
$4250. Morgan Dickort, Chattanooga, Tenn. 

For Sale—Cyclopedia of modern shop prac- 
tice, four volumes; bound in green morocco 
leather. Practically new; cost $18; will sell 
for $6. Address L. N. O., Box 425, Chi- 
eago, Ill. 

For Sale—Plant suitable for machine shop 
and foundry. Splendid location, New Yor 
State. Good shipping point. Would take 
part interest in good manufacturing enter- 
prise. E. W. Fulton, Lowville, N. Y¥ 

Boilers—Battery of two 150 h.p. Babcock 
and Wilcox water tube boilers for 100 Ib 
pressure; first-class condition; complete, all 
trimmings. Nathan Manufacturing Company, 
416 East 106th Street, New York City. 
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Bending Machinery, Power 


Continued 
Long & Allstatter Co., 
Ohio. 
Niles-Bement-Pond Co., New York. 


Hamilton, 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Bending Tools, Hand 


Wallace Supply Co., Chicago, III. 

Blanks, Nat and Screw 

Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Blocks, Chain 

See Hoists, Hand 


Blowers 
American 
York. 
Buffalo 
Chicago 


Furnace Co., New 
Buffalo, N. Y. 


Shaft Co., Chi- 
cago, Ill. 


General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F 
Mass. 


Gas 


Forge Co., 
Flexible 


, Hyde Park, 


Blue Print Machines 
General Electric Co., New York. 
Soltmann, E. G., New York. 


Boilers 
Struthers-Wells Co., 


Bolt and Nut Machinery 

Acme Machry. Co., Cleveland, 0. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 
Mass 

Brown & Co., H. B., 
ton, Conn 

Detrick & Harvey Mach. 
timore, Md. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

aes Machine Co., Waynesboro, 
a. 7 

Northern Elec. Mfg. Co., 

is. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Phila- 
delphia, Pa 

Standard Machinery Co., 
Green, Ohio 

Standard Engineering Works, Ell- 
wood City, Pa 

Vandyck Churchill Co., 


Warren, Pa. 


East Hamp- 


Co., Bal- 


Madison, 


Inc., Wm., 


Bowling 


New York. 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 


field, Mass 
Bolt Heads 
Lang Co., G. R., 
Bolts, 


National-Acme 
land, O. 


Meadville, Pa. 


Coupling 
Mfg. Co., Cleve- 
Books, Mechanical 


American School of 
ence, Chicago, Ill 


Correspond 


Henley Pub. Co., N W., New 
York. 

Hill Publishing Co.. New York. 

Piers, Frank, Philadelphia, Pa. 

Sames, C. M., Jersey City, N. J. 

Boosters 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 
Wheeler Co., Ampere, 


Crocker 
x. @ 


General Electric Co... New York 


Northern Elec. Mfg. Co., Mad 
ison, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford. II. 

Barnes Co., W. F. & John, Rock 


ford, Ill. 
seaman & Smith Co., Prov., R. I. 
Bertam & Sons Co., Ltd., John. 
Dundas, Ontario, Canada. 
Betts Mach. Co., Wilmington. Del. 


Binsse Mach. Co., Newark, N. J. 
Boynton & Plummer, Worcester, 
MASS. 


Detrick & Harvey Mach. Co., Bal- 


timore, Md 

Fitchburg Machine Works, Fitch 
burg, Mass. 

Fosdick Mach. Tool Co., Cin.. O 





and Drilling Ma- 
Horizontal Cont 
Madison, Wis. 
Inc., Boston, 


Boring 
chines, 

Gisholt Mach. 

Hill, Clarke & 
Mass. 

Kern Machine 
nati, Ohio. 
Lucas Mach. Tool Co., Cleveland, 

Ohio. 
McCabe, J. J., 
Motch & Merryweather 

ery Co., Cleveland, O. 
Newton Mach. Tool Works, Phila- 

delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Pawling & MHarnischfeger, Mil- 
waukee, Wis. 
Prentiss Tool & Supply Co., New 

York. 
Sellers & Co., Wm., Phila- 

delphia, Pa. 
Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 

Ohio. 
Whitcomb-Blaisdell Mach. 

Co., Worcester, Mass. 


Co., 
Co., 
Tool Co., Cincin- 


New York. 
Machin- 


Inc., 


Tool 


Boring and Turning Mills, 
Vertical 

American Tool Wks. Co., 

Baker Bros., Toledo, O. 


Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Betts Mach. Co., Wilmington, Del. 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 


Gisholt Mach. Co., Madison, Wis. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 


McCabe, J. J.. New York. 
Niles-Bement-Pond Co., New York. 
Poole Co., J. Morton, Wilmington, 
Del. 
Prentiss 
York. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Sellers & Co., Phila- 
delphia, Pa 
Vandyck Churchill Co., 
Warner & Swasey Co., 
Ohio. 


Boring Tools 


Tool & Supply Co., New 


Inc., Wm., 


New York. 
Cleveland, 


Armstrong Bros. Tool Co., Chi- 
cago, ° 
Fairbanks Co., Springfield, Ohio 
Boxes, Tote 
Mfg. Co., Aurora, 


Lyon Metallic 
Ill. 


Brackets, Lamp 
Standard Welding Co., Cleveland, 
Ohio. 
Brakes, Magnetic Friction 
Electric Controller & Supply Co., 
Cleveland, O. 
Broaching Machines 
Harrington, Son & Co., 
Philadelphia, Pa. 
Lapointe Mach. Tool Co., Hudson, 
Mass. 


Bulldozers 


Edwin, 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Prentiss Tool & Supply Co., New 
York. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Hammacher, Schlemmer & Co., 
New York. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass 


Slocomb Co., J. T., Providence, 
= &. 


Starrett Co., L. S., Athol, Mass. 

Cams 

Bilgram, Hugo, Phila., Pa 

Boston Gear Works, Norfolk 
Downs, Mass 

Carborundum 


See Grinding Wheels 


Carriers 


Lamson Consolidated S. S. Co., 
Boston. Mass. 





Castings, Brass and Bronze 
Lumen Bearing Co., Buffalo, N. Y. 


Castings, Die Molded 
Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 


Castings, Iron 

Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, O. 

Farrel Fdry. & Mach. Co., 
sonia, Conn. 

Hopson & Chapin Mfg. Co., New 
London, Conn. 

Poole Co., J. Morton, Wilmington, 
Del. 

United 
Pittsburg, 

Castings, Motor 

Brush & Hudson, Brooklyn, N. Y. 

Castings Steel 


Bethlehem Steel 
lehem, Pa. 


& Mach. 


An- 


Engineering & Fdry. Co., 
Pa. 


Co., So. Beth- 


Birdsboro Steel Fdry. & Mach. 
Co.. Birdsboro, Pa. : 
Farrel Fdry. & Mach. Co., 
nia, Conn. 
Kent & Co., 

Ill. 
Cement, Cast Steel 
Clark Cast Steel Cement 

Shelton, Conn. 


Centering Machines 
Bertram & Sons Co., Ltd., 
Dundas, Ontario, Canada. 
Hendey Mach. Co., Torrington, 
Conn. 
Clarke & 
Mass. 
Phenix Mfg. Co., 


Anso- 
Edwin R., Chicago, 
Co., 


John, 


Co., Inec., Boston, 


Hartford, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Centers, Planer 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney, Co., Hartford, 


Conn ‘ 
Woodward & Powell Planer Co., 
Worcester, Mass. 
Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 


Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Co., Philadelphia, Pa. 
Morse Chain Co., Ithaca, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 


Hammacher, Schlemmer & Co., 


New York 
Whitman & Barnes Mfg. Co., Chi- 
eago, Ill. ' 
Chucking Machines 
American Tool Wks. Co., Cin., O. 


Bardons & Oliver, Cleveland, 0O. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic 
Co., Cleveland, O. 
Gisholt Mach. Co., Madison, Wis. 
LeBlond Mach. Tool Co., K., 
Cincinnati, Ohio. 
Potter & Johnston 
Pawtucket, R. I. 
Warner & Swasey Co., 

Ohio 
Whitcomb-Blaisdell Machine Tool 


Machine 


Mach. Co., 


Cleveland, 


Co.. Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 

Chucks, Drill 

Almond Mfg. Co., T. R., Brook- 
lyn, N 

Brown Co., R H., New Haven 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O 

Cushman Chuck Co., Hartford, 
Conn. 

Goodell - Pratt Co., Greenfield, 
Mass. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn, 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Greenfield, Mass. 


Wells Bros. Co.. 





Chucks, Drill—-Continued. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co. D. E., New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, 
Conn. 


Gisholt Mach. Co., Madison, Wis. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Horton & Son Co., E., Windsor 


Locks, Conn. 
Niles-Bement-Pond Co., New York. 


Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Planer 


Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 

Chucks, Split 

Rivett Lathe Mfg. Co., Boston, 
Mass. 


Circuit Breakers 
Crocker - Wheeler Co., Ampere, 
N. J. 
Electric Controller & Supply Co., 
Cleveland, Ohio. , 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Clamps 

Billings & Spencer Co., Hartford, 
Conn. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Le Count, Wm. G., So. Norwalk, 


Conn. 
Tudor Mfg. Co., 


Clatches, Friction 


Worcester, Mass. 


American Tool & Machine Co., 
Boston, Mass. 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 


Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., 
Centre, Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

Link-Belt Co., Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons Co., T. B., Chambers- 
burg, Pa. 


Newton 


Clutches, Magnetic 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Coal Handling Machinery 

Link-Belt Co., Philadelphia. Pa. 

Coils 


Standard Welding Co., Cleveland, 
Ohio. 


Collectors, Pneumatic 


Sturtevant Co., B. F., Boston, 
Mass. 
Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 


Compound, Slushing 
Warren Bros. Co., Boston, 


Compressors, Air 


Blaisdell Machinery Co., 
ford, Pa. 
Blanchard 
Mass. 
Bury Compressor Co., Erie. Pa 
Chicago Pneumatic Tool Co., Chi- 
cago, 
Curtis & Co. 
Mo. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
Ingersoll-Rand Co., New York. 
Spacke Machine Co., F. W., In- 
dianapolis, Ind. 


Mass 


Brad- 


Mach. Co., Boston, 


Mfg. Co., St. Louis, 


Compressors, Gas 


Ingersoll-Rand Co., New York. 
Conduit, Interior 

Sprague Electric Co., New York. 
Cones, Friction 

Evans Friction Cone Co., New- 


ton Centre, Mass 
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Connecting Rodsand Straps 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Leard, Wm. E, New Brighton, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, 


Pa. 

Contract Work 

Blanchard Machine Co., 
Mass. 

Chapman & Co., J. 
Mass. 

Skinner Ship Bidg. & Dry Dock 
Co., Baltimore, Md. 

Turner Mach. Co., Danbury, Conn. 


Boston, 


B., Springfield, 


Controllers and Starters, 


Electric Motor 
Case Mfg. Co., Columbus, O. 
Crocker - Wheeler Co., Ampere, 


Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg. Pa. 

Conveyors, Automatic 

Lamson Consol. 8. 8S. Co., Boston, 


Mass. 
Link-Belt Co., Philadelphia, Pa. 


Coping Machines 

Bertram & Sons Co, Ltd., John, 
Dundas, Ontario, Canada. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 


Cork Inserts 


National Brake & Clutch Co., 
Boston, Mass. 

Corundum 

See Grinding Wheels 

Cost Systems 

American Mechanical Calculator 


Co., Cincinnati, O. 

Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 


Whitman & Barnes Mfg. Co., Chi- 
cago, ] 

Counterbores 

Morse Twist Drill & Mach. Co.., 
New Bedford. Mass. 

Slocomb Co., J. T., 

Countershafts 


Almond Mfg. Co., T. R., 
lyn, N. Y. 

Builders’ Iron Fdry., Prov., R. I. 

Evans Friction Cone Co., Newton 
Centre, Mass 

LeBlond Mach 
Cincinnati, O 


Prov., R. I. 


Brook 


Tool Co., R. K., 


Mossberg Wrench Co., Central 

_ Falls, R. I 

Smith Countershaft Co., Boston, 
Mass. 


Countershafts, Friction 
Evans Friction Cone Co., Newton 
Centre. Mass 


Wilmarth & Morman Co., Grand 
Rapids, Mich 

Countershafts, Speed 
Changing 

Cresson Co., Geo. V., Phila., Pa. 


Evans Friction Cone Co., Newton 
Centre, Mass 
Madison, Wis. 


Gisholt Mach. Co., 
Counters, Machinery 


Veeder Mfg. Co.. Hartford, Conn. 

Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York. 


Couplings, Shaft 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Caldwell & Son Co., H. W., Chi- 
eago, Ill 

Chisholm & Moore Mfg. Co., 


Cleveland, O 
Cresson Co., Geo. V., Phila., Pa. 
Electric Controller & Supply Co., 


Cleveland. Ohio. 
Link-Belt Co., Philadelphia, Pa. 
Nicholson & Co., W. H., Wilkes- 


Barre, Pa. 
Niles-Bement-Pond Co., New York. 


Patterson. Gottfried & Hunter, 
Ltd., New York. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa 





Couplings, Shaft—Continued. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co., T. B., 
bersburg, Pa. 


Cham 


Cranes 

Brown Hoisting Mach. Co., Cleve 
land, Ohio. 

Case Mfg. Co., Columbus, Ohio 

Chicago Pneumatic Tool Co., Chi- 
cago, . 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Crescent 
Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De 
troit, Mich. 

Obermayer Co., S., 


Forgings Co., Oakmont, 


Cincinnati, O. 


Pawling & MHarnischfeger, Mil 
waukee, Wis. 

Sellers & Co., Inc., Wm., Phila- 
deiphia, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Vandyck Churchill Co., New York. 

Yale & Towne Mfg. Co., New 
York. 

Crank Pin Turning Machines 

Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila 
delphia, Pa. 

Crank Shafts 

Bethlehem Steel Co., So. Beth- 
lehem. Pa. 

Leard, Wm. E., New Brighton, 
Pa 

Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 


Crucibles 
Dixon Crucible Co., 
sey City, N. J. 
Obermayer Co., S., 


Joseph, Jer 


Cincinnati, O 
Crushers 


Niles-Bement-Pond Co., 
Link-Belt Co., Philadelphia, 


New York 

Pa. 

Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., 8.. Cincinnati, O. 

Paxson Co., J. W., Phila.. Pa. 

Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor 
cester, Mass. 

Besly & Co., Chas. H., Chicago, 
Ill 


Lunkenheimer Co., Cincinnati, O. 


Williams Valve Co., D. T., Cin 
cinnati, Ohio. 
Winkley Co., Detroit, Mich. 


Cups, Grease 


Lunkenheimer Co., Cincinnati, O. 
. ol i 


Williams Valve Co., D. Cin 
cinnati, Ohio. 

Cutters, Milling 

Adams Co., Dubuque, Iowa 

Becker - Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Cleveland Twist Drill Co., 
land, O 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 


Cleve 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works. Jno. M., Glou- 


cester City, N. J 


Standard Tool Co., Cleveland, O 

Union Twist Drill Co., Athol, 
Mass 

Ward & Son, Edgar T., Boston, 
Mass 

Whitney Mfg. Co., Hartford, Ct 


Cutting-off Machines 


Armstrong Bros. Tool Co., Chi 
cago, Ill 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed- 


wardsville, Ill. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 
Hill, Clarke & Co., 


ass 


Inc., Boston, 





Cuatting-off Machines 
Continued. 
Hurlbut-Rogers Mach. Co., 
Sudbury, Mass. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 


South 


Nutter, Barnes & Co., Boston, 
Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., New 
York. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 
Cutting-off Tools 
Armstrong Bros. Tool Co., 
cago, Ill. 
Billings & Spencer Co., Hartford, 
Conn 


Chi 


Fairbanks Co., Springfield, Ohio 

Fitchburg Machine Works, Fitch 
burg, Mass. 

0. K. Tool Holder Co., Shelton 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Cyclometers 

Veeder Mfg. Co., Hartford, Conn 

Diamond Tools 

American Emery Wheel Co., Prov 
idence, R. I. 

Bridgeport Safety Emery Wheel 


Co., Bridgeport, Conn. 
Dies, Sheet Metal 
Amerian Tube & Stamping Co., 
Bridgeport, Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Kent & Co., Edw. R., Chicago, II! 


Mossberg Wrench Co., Centra! 
Falls, R. 

Dies, Sub-Press 

Waltham Machine Works, Wal 
tham, Mass. 


Dies, Threading, Opening 

Boker & Co., Hermann, New York 

Errington, F. A., New York 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson 
Springfield, Vt 
Pratt & Whitney Co., 

Conn 


Mach. 


Hartford, 


Dowel Pins 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 
Alteneder & Son, Theo., Philadel 
phia, Pa. 
Economy Drawing 
ledo. Ohio. 
Mittineague Paper Co., 
eague, Mass. 
Soltmann, E. G.., 


Table Co., To 
Mittin 
New York. 

Drawing Materials 
Alteneder & Son, Theo., 


phia, Pa. 
Mittineague 


Philadel 


Paper Co., Mit 

tineague, Mass 

Soltmann, E. G., New York. 

Technical Supply Co., Scranton, 
Pa 


Drafting Machines 
Universal Drafting Mach. Co., 
Cleveland, O. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock 
ford, Ill 

Boynton & Plummer, Worcester, 
Mass. 

Goodell-Pratt we Greenfield, 
Mass 


Ingersoll-Rand Co., New York 
Patterson, Gottfried & Hunter, 


Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn 

Prentice Bros Co., Worcester, 
Mass 

Slate Mach. Co., Dwight, Hart 
ford, Conn. 

Drilling Machines, Boiler 

American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin 


cinnati, O 


Boynton & Plummer, Worcester, 
Mass 
Foote-Burt Co.., 
Ohio 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York 
Prentice Bros. Co., Worcester, 


Mass 
Drilling Machines, Electric 
Chicago Pneumatic Tool Co., Chi- 


cago, 


The, Cleveland, 


Co., 





Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., 

Baker Bros., Toledo, O 

Barnes Co., B. F., Rockford, Ill 


Cin., O 


Barnes Co., W. F. & John, Rock 
ford, Ill. 

Baush Mach. Tool Co., Spring 
field, Mass. 


Ltd., John, 


Canada 


& Sons Co., 
Ontario, 


Bertram 
Dundas, 


Bickford Drill & Tool Co., Cin- 
cinnati, O. ; 
Fenn Mach. Co., Hartford, Conn. 


Foote-Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., 

Harrington, Son & Co 


Philadelphia. Pa 


Cin +e 
Edwin, 


Henry & Wright Mfg. Co., Hart 
ford, Conn 
Hill, Clarke & Co., Inc., Boston, 


‘ass 
Marshall & Huschart Machry. Co 
Chicago, 


McCabe, J. J., New York 

Newton Mach. Tool Works, Vhila 
delphia, Pa 

Niles-Bement-Pond Co., New York 


Prentice Bros Co., Worcester 


Mass 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa 

Slate Machine Co., Dwight, Hart 
ford, Conn. 

Drilling Machines, Port- 
able 

Cincinnati Elec. Tool Co., Cin., 0 

Coates Clipper Mfg. Co., Worces 


ter, Mass 


Hisey-Wolf Mach. Co., Cincin., O 


Ingersoll-Rand Co., New York 

Niles-Bement-Pond Co., New York 

U. 8S. Electrical Tool Co., Cincin 
nati, UO 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O 
Baush Mach. Tool Co., Spring 
field, Mass 


& Sons Co., Ltd., John 
Dundas, Ontario, Canada 

Bickford Drill & Tool Co 
cinnati, O 

Detrick & Harvey 


Bertram 
Cin 


Mach. Co., Bal 


timore, Md 
Dreses Mach. ‘lool Co., Cin., © 
Fitchburg Machine Works, Fitch- 
burg, Mass 


Foote-Burt Co Cleveland i) 

Fosdick Mach. Tool Co., Cin., O 

Gang Co., Wm. E., Cincinnati, © 

Harrington, Son & Co Edwin 
Philadelphia, Pa 

Hill, Clarke & Co., In Boston, 


Mass 
Marshall & Huschart Machry. Co., 
Chicago, Ill 


McCabe, J. J.. New York 

Morris Fdry. Co., Jno B., Cin 
cinnati, O 

Mueller Mach. Tool Co., Cin., © 

Niles-Bement-Pond Co, New York 


Prentice Bros. Co., Worcester, 


Mass 


Prentiss Tool & Supply Co., New 
York 
Sellers & Co., Inc., Wm., Phila 


delphia, Pa : 
Vandyck Churchill Co., New York 
Drilling Machines, Turret 
Niles-Bement-Pond Co., New York 


Drilling Machines, Upright 
Tool Wks. Co., Cin 0 
Toledo, 0) 

B. F., Rockford Ill 


American 
taker Bros., 
Barnes Co., 


Barnes Co., W. F. & John, Rock 
ford, Ill 

feaman & Smith Co., Prov., R. I 

Bertram & Sons Co., Ltd., John, 


Canada 
Worcester, 


Ontario, 
Plummer, 


Dundas 
Boynton & 
ass 
Cincinnati Mach 
cinnati, O. 
Fenn Mach. Co., Hartford, Conn 
Fosdick Mach. Tool Co., Cin., QO. 

Foote-Burt Co., Cleveland, O 
Gould & Eberhardt. Newark, N. J 


Tool Co., Cin 


Harrington, Son & Co., Edwin 
Philadelphia, Pa 

Henry & Wright Mfg. Co., Hart 
ford, Conn 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Hoefer Mfg. Co., Freeport, Ill 

Kern Machine Tool Co., Cincin- 
nati, Ohio 


Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, 











AMERICAN 


MACHINIST 


March 28, 1907. 





Drilling Machines, Upright 


Continued 


Met'labe, J. J.. New York 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

New Hlaven Mfg. Co., New Haven, 
(‘onn 

Niles-Bement-Pond Co., New York 

l’atterson, Gottfried & Hunter, 
Ltd., New York 

Prentice Bros Co., Worcester, | 
\lass 

’rentiss Tool & Supply Co., New 
York 

Sellers & Co., Ine, Wm., Phila 
delphia, Pa 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart 


ford,’ Conn 
Sloan & Chace Mfg. Co., Newark, 
N. J 


Vandyck Churchill Co., New York 


Wells Bros. Co., Greenfield, Mass 

Wi..tney Mfg. Co.. Hartford, Ct 

Wiley & Russell Mfg. Co., Green 
field, Mass 

Drills, Center 

Morse Twist Drill & Machine Co., 
New Bedford, Mass 

Pratt & Whitney o., Hartford, 
Conn 

Slocomb Co., J. T., Prov., R. 1 

Standard Tool Co., Cleveland, O 

Drills, Hand 

Cincinnati Electrical Tool Co., 


Cincinnati, O. 
Ilisev-Wolf Mach. Co., Cinein., ©. | 
Ingersoll-Rand Co., New York 
Niles-Bement-Pond Co., New York 
I S. Electrical Tool Co., Cin 
cinnati, O 
Drills, Pneumatic 
Chicago Pneumatic Tool Co., Chi 


cago, Il 
Chisholm & 
Cleveland, 


Moore 
@). 


Mfg. Co., 


(seneral Pneumatic Tool Co., Mon 
tour Falls, N 
Ingersoll-Rand Co., New York 


Niles-Bement-Pond Co 


Drills, Rail 

Bertram & Sons Co., Ltd., Jobn, 
Dundas, Ontario, Canada. 

Foote-Burt Co., Cleveland, O 

Niles-Bement-lond Co.. New York. 

Prentiss Tool & Supply Co., New 


York. 


Standard Tool Co., Cleveland, O. 
Drills, Ratchet 
Armstrong Bros. Tool Co., Chi 


cago, Ill 
Billings & Spencer Co., 

Conn 
Hisey-Wolf Mach 
Keystone Mfg. Co., 
Parker Co... Chas., 


Hartford, 


Co., Cincin., 
Buffalo, N. 
Meriden, Conn. 


0, 
Y 


Pratt & Whitney Co., Hartford, 
Conn 
Rogers Works, John M., Glouces 


ter City. N. J 


Standard Tool Co. Cleveland, O 
Drills, Rock 

Ingersoll-Rand Co., New York 
Northern Elec. Mfg. Co., Madison 


18. 
Drying Apparatus 


Sturtevant Co., B. F., 
Mass 


livde Park, 


Dynamos 

Burke Electrie Co., Erie, Pa 

( & © Electrie Co., New York 

Crocker-Wheeler + Ampere, 
N. J 


New York. | 


Eck Dynamo & Motor Works, 
Belleville, N. J. 
General Electric Co... New York. 
Jantz & Ieist Elee. Co., Cin... O. | 
“he Elec. Mfg. Co., Madison, 
Is 


Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 


Roth Bros. Co., Chicago, Ill 
Sprague Elec. Co., New York 
Sturtevant Co., B. F., Hyde Park, 


Mass 
rriumph Electrie Co.., 
Westinghouse Elec. & 
ittsburg, Pa. 


QO. 
Co., 


Cincin., 
Mfg. 


Electrical Supplies 

Electric Controller «& Supply on. 
Cleveland, O ; 

General Electric Co.. New 

Jantz & Leist Elec. Co., 

Northern Elec. Mfg. Co., 
Wis. 


York 
Cin., O. 
Madison, 


Sprague Elec. Co... New York. 

rriumph Elee. Co., Cincinnati, O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrically Driven Tools 


and Machinery 

Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Crescent Forgings Co., 
Pa 

Eiectric Controller & Supply Co., 
Cleveland, O 


American 


Oakmont, 


Hisey-Wolf Mach. Co., Cincin., O 

Lincoln Motor Wks. Co., Cleve 
land, O. 

Ransom Mfg. Co., Oshkosh, Wis. 

Roth Bros. Co., Chicago, Ill. 

U. S. Electrical Tool Co., Cincin 
nati, O , 

Elevators 

Albro-Clem Elevator Co., Phila 
delphia, Pa 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Link-Belt Co., Philadelphia. Pa. 
Morse, Williams & Co., Phila., Pa. 
Emery Wheels 


See Grinding Wheels 


Emery Wheel Dressers 


Amedican Emery Wheel Co., 
Providence, R. I. 
Desmond-Stephan Mfg. Co., Ur 


bana, O 
Diamond Saw & Stamping Works, 
Buffalo, N. Y 


Hleald Machine Co., Worcester. 
Mass. 

International Specialty Co., De 
troit, Mich. 

Safety Emery Wheel Co., Spring 
field, O 

Standard Tool Co.. Cleveland, © 

Vitrified Wheel Co, Westfield, 
Mass. 

Wrigley Co., Thos., Chicago, Ill 


Enclosures, Tool-room 
Hart & Cooley Co., New Britain, 
Conn. 


Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 


Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin 
cinnati, O 

Engineers, Consulting, and 
Mechanical 

Dodge & Day, Philadelphia, Pa. 

Engineers, Electrical 

Wheeler Co., Ampere, 


Crocker 


Dodge & Dav, Phila., Pa. 

Engines, Automobile 

Franklin Mfg. Co., H. H., Syra 
cuse, N. ¥ 

Olds Gas 
Mich 


Power Co., Lansing, 
Engines, Gas and Gasolene 


Automatic Mach. Co., Bridgeport, 
Conn. 


Backus Water Motor Co., New- 
ark, N. J. 

Blaisdell Machinery Co., Brad 
ford, Pa. 

Foos Gas Engine Co.. Springfield, 
Ohio. 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn 

Jacobson Mach. Mfg. Co., War 
ren, Pa. 

New Era Gas Engine Co., Day 
ton, ©. 

Olds Gas Power Co., Lansing. 
Mich. 

St. Marys Mach. Co., St. Marys, | 
Ohio 

Struthers-Wells Co., Warren, Pa. 


Engines, Steam 


Buffalo Forge Co., 
Ridgway Dynamo 
Ridgway. Pa. 
Struthers-Wells Co.. 
Sturtevant Co., B. F 

Mass. 


Buffalo, 
& Engine Co., 
Warren, Pa. 
Hyde Park, 


Engravers 

Bormay Engraving Co., 

Standard Engraving 
York 


New York. 
Co., New 


Engraving Machinery 


Gorton Mach. Co., Geo., Racine 
Wis 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 


Mass. 


N. Y.| 


Machinery 
Exchange, 


Exhibition 
Machinery 


toston, 


Mass 
Philadelphia Bourse, VPhila., Pa. 
Expanders, Tube 
Nicholson & Co... W. H., Wilkes 
jarre, Da. 


Factory Equipment 


Lyon Metallic Mfg. Co., Aurora 
Ill. 

Fans, Electric 

Backus Water Motor Co., New 
ark, N. J 


Crocker Wheeer Co., Ampere, 


Diehl Mfg. Co., Elizabethport, 
a 


General Electric Co., New York. 


Northern Elec. Mfg. Co., Madi 
son, Wis 
Sprague Electric Co., New York. 


> 


Sturtevant Co., B. F 
Mass. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 


’., Hyde Park, 


Fans, Exhaust 
Backus Water Motor Co., New 
ark. N. J 
Ruffalo Forge Co.. Buffalo. N. Y. 
Wheeler Co., Ampere, 


Crocker 
N. J 


General Electric Co.. New York. 


Sturtevant Co., B. Hyde Park, 
Mass 

Files and Rasps 

American Swiss File & Tool Co.., 
New York. 

Barnett Co., G. & H.. Vhila., Pa 

Hammacher, Schlemmer «& Co. 
New York 

Nicholson File Co.. Prov., R. I. 

Reichhelm & Co., E. P., New York 


Filler, Iron 


Felton, Sibley & Co., Phila., Pa 


Filing Machines 

Cochrane - Bly Co., Rochester, 
N. ¥ 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Henry & Wright Mfg. Co., Hart 
ford, Conn. 

Simplex Mfg. Co... New York. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Ill 

Coates Clipper Mfg. Co.. Worces 
ter, Mass. 

Forges 

Boynton & Plummer, Worcester, 
Mass 

Bradley & Son, C. C.. Syracuse, 
= Bs 

Buffalo Forge Co., Buffalo. N. Y 

Ingersoll-Rand Co., New York. 


Miner & Peck Mfg. Co.. New Ha 
ven, Conn. 
Prentiss Tool & Supply Co., 


York. 


New 


Sturtevant Co., B. F., Hyde Park. 
Mass. 

Forgings, Drop 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Billings & Spencer Co., Hartford, 
Conn. 

Crescent Forgings Co., Oakmont, | 
Pa. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Page-Storms Drop Forge Co., 


Springfield, Mass 


Wyman & Gordon Co., Worcester. 


Mass. 

Forgings, Hydranlic 

Bethlehem Steel Co., So. Beth- 
lehem, Pa 

Wyman & Gordon Co., Worcester, 
Mass. | 


Forgings, Machine 


Dyson & Sons, Jos., Cleveland, O 


Forgings, Steel 


Baldwin Steel Co., New York. 

Bethlehem Steel Co.. So. Beth 
lehem, Pa 

Crescent Forgings Co., Dakmont, 


>a. 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 
a & Co., Edwin R., Chicago, 

MeInnes Steel Co., Corry. Pa 

Tindel-Morris Co., Eddystone, Pa. 

Wyman & Gordon Co., Worcester, 
Mass, 


Furnishings 


Dubuque, Lowa. 
New York. 


Foundry 
Adams Co., 
Ingersoll-Rand Co., 
Obermayer Co., 8., Cincinnati, 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Fuel Eeonomizers 


Sturtevant Co., B. F., Hyde Park, 
ass. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co.. New 
York. ; 

Chicago Fexible Shaft Co., Chi 
cago, ° 

Nash Company. Geo.. New York 

Tate, Jones & Co., Pittsburg, Pa. 

Furnaces, Enameling 

American Gas Furnace Co., New 
ork. 

Furnaces, Gas 

American Gas Furnace Co., New 
York. : 

Chicago Flexible Shaft Co., Chi 
cago, Ill. : 

Nash Company, Geo., New York. 

Obermayer Co., S.. Cincinnati, ©. 

Westmacott, J. M., Prov., R. I. 

Furnaces, Melting 

American Gas Furnace Co., New 
ork. 

Nash Company. Geo., New York. 

Turner Brass Works, Chicago, I!1. 

Furnaces, Oil 

Tate, Jones & Co., Pittsburg. Ta 

Furniture, Machine Shop 

Hart & Cooley Co., New Britain, 
Conn 


Lyon Metallic Mfg. Co., Aurora, 
Il! 


Manufacturing Equip. & Engin 
eering Co.. E. Boston, Mass. 


Merritt & Co., Philadelphia, Pa 
New Britain Mach. Co., New Brit 
ain, Conn. 


Gas Blowers and Exhausters 


Sturtevant Co.. B. F., Hyde Park, 
Mass . 
Gages, Recording 


Waterbury, Conn 


tristol Co., 


Gages, Standard 

Brown & Sharpe Mfg. Co., Provi 
dence. R. I. 

-Henry & Wright Mfg. Co., Hart 


ford, Conn. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Rogers Wks.. Jno. M., Gloucester, 
ciwty. XN. d. 


Slocomb Co., J. T.. Prov., R. I. 
Starrett Co, L. S., Athol, Mass. 


Gages, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Williams Valve Co.. D. T., Cin 
cinnati, Ohio. 

Gear Cutting Machinery 

Adams Co., Dubuque, Iowa. 

Bair & Gazzam Mfg. Co., Pitts 
burg. Pa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin 
cinnati, O. 

Bilgram. Hugo, Philadelphia. Pa. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Clough, R. M., Tolland, Conn 

Eberhardt Bros., Mach. Co., New 
ark, N. J 


Fellows Gear Shaper Co., Spring 


field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 

Gleason Works, Rochester, N. Y. 


Gould & Eberhardt, Newark. N. J. 


Grant-Lees Mach. Co., Cleveland, 
Ohio. 
Harrington, Son & Co., Edwin, 


Philadelphia. Pa. 
Morse, Williams & Co.., 
Newton Machine Tool 

Philadelphia, Pa. 
Niles-Bement-Pond Co., 


Phila., Pa. 
Works, 


New York. 


Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
York 

Slate Machine Co., Dwight, Hart- 


ford, Conn 


Sloan & Chace Mfg. Co., Newark, 
m. de 
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“Whitney” Chains 


In 1907 will break all previous records for durability 








We are moving into our new fire-proof factory building and will operate both plants, 
old and new, until we are fully settled so our production may be steadily increased 
with no interruption. 
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PHOTO. TAKEN JANUARY 6, 1907. 
*This cut gives an idea only of the plant which we believe will be 


tthe finest and most complete in existence for the manufacture of 
High Grade Driving Chains. 









‘Whitney’ Chains 
HAND *“trr0 MILL- 
ING MACHINES, and 
The Woodruff Patent 
System of Keying 


PATENTED 










most American Build- 






= ers of Automobiles, 






Commercial Cars, 






Machinery, etc. 















The Whitney Mfg. Co. 


Hartford Connecticut 
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Gear Catting Machinery 
Continued. 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Whiton Machine Co., D. E., New 


London, Conn. 


Gear Testing Machinery 

Gisholt Mach. Co., Madison, 

Morse Twist Drill & Mach. 
New Bedford, Mass. 


Gears, Cut 


Bair & Gazzam 
burg, Pa 
Bilgram, Hugo, 
Boston Gear 
Do\sns, Mass. 
Brown & Sharpe Mfg. Co., 
dence, — 
Caldwell & Son Co., H. W., 
cago, Ill. 
Cresson Co., 
Davis, Rodney, 
delphia, Va. 
Earle Gear & 
Eberhardt Bros. 
ark, N. . 
Fawcus Mach. 
Fellows Gear 
field, Vt. 
Foote Bros. Gear 
Chicago, Ill. 
Gleason Works, 
Gould & Eberhardt, 


Wis. 
Co., 


Mfg. Pitts- 


Philadelphia, Pa. 
Works, Norfolk 


Co., 


Provi- 
Chi- 


Pa. 
Pa. 


Geo. V., Phila., 
Philade|lphia, 


Phila- 
New- 


Machine Co., 
Mach. Co., 


Pittsburg, Pa. 
3. Spring- 


Co., 
Shaper 


& Machine Co., 


Rochester, N. Y. 
Newark, N. J. 


Grant Gear Wks., Boston, Mass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

Morse, Williams & Co., Phila., Pa. 

New Rawhide Co., Syra- 


Process 
cuse, z. 


Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

‘hiladelphia Gear Works, Phila- 


delphia, Pa. 


Sawyer Gear Wks., Cleveland, O. 


Simonds Mfg. Co., Pittsburg, Pa. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. . 

Tavlor-Wilson Mfg. Co., McKees- 


Rocks, Pa. 


Van Dorn & Dutton, Cleveland, O. 


Walcott & Son, Geo. D., Jackson, 
Mich 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Franklin _- Co., H. H., Syra- 
cuse, N 

Greenwald Be .é&6 kk Ca. GO 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Tavlor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Gears, Rawhide 

Boston Gear Works, Norfolk 
Downs, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, 


Pittsburg, Pa. 


Fawceus Mach. Co., : 
Newark, N. J. 


Gould & Eberhardt, 


Horsburgh & Scott Co., Cleve- 
land, O 

New l’rocess Rawhide Co., Syra- 
cuse, N. Y¥ 

Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Phila 


delphia, Pa 


Sawyer Gear Works, Cleveland, O 


Gears, Worm 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Faweus Mach. Co., Pittsburg, Pa. 


Gould & Eberhardt, Newark, N. J. 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila- 

delphia, Pa. 
Simonds Mfg. 
raylor-Wilson 

Rocks, Pa. 
Van Dorn & Dutton, 


Pittsburg, Pa. 
Co., McKees 


Co., 


Mfg. 


Cleveland, O 


Waleott & Son, Geo. D., Jackson, 
Mich 

Generating Sets 

Burke Electric Co., Erie, Pa. 

Crocker - Wheeler Co., Ampere, 
N. J. 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 


Wis. 
Ridgway 
Ridgway, 


Dynamo & Engine Co., 


Pa. 








Sets—Continued. 
New York. 
Hyde Park, 


Generating 


Sprague Electric Co., 
Sturtevant Co., B. F., 


Mass. 

Triumph Elec. Co., Cincinnati, O. 

Generators, Gas 

American Gas Furnace Co., New 
York. 

Gibs 

Standard Gauge Steel Co., 
Beaver Falls, Pa. 

Graphite 

Dixon Crucible Co., Jos., Jersey 


City, 
Obermayer Co., S., Cincinnati, O. 
Grinders, Automatic Knife 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 
Grinders, Center 
Cincinati' Electrical Tool Co., 
Cincinnati, O 
Coates Clipper Mfg. Co., Worces- 


ter. Mass. 
Heald Mach. Co., Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Mueller Mach. Tool Co.. Cin., O. 
Niles-Bement-Pond Co., New York. 
U. S. Electrical Tool Co., Cin., O. 
Grinders, Cock 
Windsor Mach. Co., 
Grinders, Cutter 
Bath Grinder Co., 
Mass. 
Becker - Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Cincinnati Milling 
Cincinnati, O. 
Crocker - Wheeler 


Windsor, Vt. 


Fitchburg, 


Provi- 
Machine Co., 
Co., 


New York. 
Newark, N. J. 


Ampere, 
N. J. 

Garvin Machine Co., 

Gould & Eberhardt, 


Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Machine Co., Worcester, 
Mass. 


Cincin., O 

New York. 
Mass. 
Hartford, 


Hisey-Wolf Mach. Co., 

Niles-Bement-Pond Co., 

Norton Co., Worcester, 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., 
York. 

Rivett-Dock Co., 


New 


Boston, Mass. 


Wells & Sons Co., F. E., Green- 
field, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Cylindrical 

Bath Grinder Co., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 


Heald Machine Co., Worcester, 
Mass. 

Norton Grinding Co., Worcester, 
Mass. 


Grinders, Disk 


Bath Grinder Co., Fitchburg, 
Mass. 

Besly & Co., Chas. H., Chicago, 
Ill. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Diamond Mach. Co., Prov., R. 


I. 
Gardner Machine Co., Beloit, Wis. 


Heald Machine Co., Worcester, 
Mass. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn. 

Safety Emery Wheel Co., Spring- 
field, O 

Grinders, Drill 

Heald Machine Co., Worcester, 
Mass. 

Clarke & Co., Inc., Boston, 


Niles Boment- Pond Co., New York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Standard Tool Co., Cleveland, O. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Internal 

Bath Grinder Co., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, : 
Greeesete Mach. Co., Greenfield, 

Ma 
Heald “Machine Co., Worcester, 
Mass. 
Rivett Lathe Mfg. Co., Boston, 
Mass. 





Grinders, Internal—Cont. 
Wells & Sons Co., F. E., Green- 
field, Mass. 


Grinders, Piston Ring 
Heald Machine Co., Worcester, 


Mass. 
Grinders, Portable 
Cincinnati Electrical Tool Co., 


Cincinnati, O. 
Heald Machine 


Mass 
Hisey- -Wolf Mach. 
U. 8S. Electrical 


«Grinders, Saw 
Tindel-Morris Co., 
Grinders, Tool 


Co., Worcester, 


Co., Cincin., O. 
Tool Co., Cin., O. 


Eddystone, Pa. 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath Grinder Co., Fitchburg, 
Mass. 

Blount Co., J. G., Everett, Mass. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Electrical Tool 
Cincinnati, O. 

Diamond Mach. Co., Prov., R. I. 

Gisholt Mach. Co., Madison, Wis. 

Gould & Eberhardt, Newark, N. J. 

Grant Mfg. & Mach. Co., Bridge- 


Co., 


port, Conn. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Heald Machine Co., Worcester, 
Mass. 

Hill, Cinco & Co., Inc., Boston, 


as 
Hisey- Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Wa nesboro, Pa. 
Morse Twist Drill Mach. Co., 
New Bedford, Mass. 
Niles-ssement-Pond Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 
aa 4 Emery Wheel Co., Spring- 
oO. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 


Standard Tool Co., Cleveland, O. 


U. 8. — Tool Co., Cincin- 
nat 

Vandyck Churchill Co., New York. 

Vitrified Wheel Co., Westfield, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinding and Polishing Ma- 
chinery 


Abrasive Material Co., Philadel- 
phia, Pa. 

American Emer Wheel Co., 
Providence, R. I. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath Grinder Co., Fitchburg, 
Mass. 

Besly & Co., Chas. H., Chicago, 
Ill. 

Blount Co., J. G., Everett, Mass. 


Bridgeport Safety Emery Wheel 


Co., Bridgeport, Conn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Coates Clipper Mfg. Co., Wor- 
cester, Mass. 

Crocker - Wheeler Co., Ampere, | 

Diamond Mach. Co., Prov., R. I. 

Goodell - Pratt Co., Greenfield, 
Mass. 

Graham Mfg. Co., Prov., R. I. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Heald Machine Co., Worcester 
Mass. 


Hisey-Wolf Mach. Co., Cincin., O. 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

Newton Mach. Tool Works, Phila- 


delphia, Pa. . : 
Niles-Bement-Pond Co., New York. 


Northern Electrical Mfg. Co., 
Madison, Wis. 

Norton Co., Worcester, Mass. 

Norton Grinding Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 


York. 


Ransom Mfg. Co., Oshkosh, Wis. | 
Safety Emery Wheel Co., Spring- 
field, O. 


Standard Tool Co., 
Vandyck Churchill Co., 





| Grindstones and Frames 





Cleveland, O. | 
New York. | 


Grinding and Polishing Ma- 
chinery —Continued. 


Vitrified Wheel Co., Westfield, 
Mass. 

Wells Sons Co., F. E., Greenfield, 
Mass. 

Grinding Wheels 

Adams Co., Dubuque, Iowa. 

American Emery Wheel Co., 


Providence, R. I. 
Builders’ Iron Foundry, 
dence, R. I. 
ao Co., 


Provi- 


Niagara Falls, 


Cortland _ Cor. Wheel Co., Cort- 
land, N. Y. 

Diamond Mach. Co., Preev., B. i. 

Hampden Corundum Wheel Co., 


Bri 
Niles- 


htwood, Mass. 

ement-Pond Co., New York. 
Norton Co., Worcester, Mass. 
Pike Mfg. Co., Pike, N. H. 
Safety Emery Wheel Co., Spring- 


field, O. 
Vitrified Wheel Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Worcester Emery Wheel Co., 


Worcester, Mass. 


Athol Machine Co., 
Cleveland Stone Co., 

land, Ohio. 
Niles-Bement-Pond Co., New York. 
Pike Mfg. Co., Pike, 


Gun Barrel Machinery 


Diamond Mach. Co., Prov., R. I. 
— & Whitney Co., Hartford, 
Sonn. 


Hammers, Drop 


Athol, Mass. 
The, Cleve- 


ot & Spencer Co., Hartford, 
Bliss Co., E. W., Brooklyn, N. Y. 
‘Syracuse, 


Bradley & Son, C. C., 
|? A 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


Gould & Eberhardt, Newark, N. J. 


Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Waterbury Farrel, Fdry. & Mach. 
Co.. Waterbury, Conn. 

Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., 


Cleveland, O. 
Ingersoll-Rand Co., 
Niles-Bement-Pond Co., 


New York. 
New York. 


Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Hammers, Power 

Beaudry & Co., Inc., Boston, Mass. 


. Son, C. C., Syracuse, 
Niles-Bement-Pond Co.. New York. 
Prentiss Tool & Supply Co., New 
York. 
Scranton & Co., New 
Hammers, Steam 
Bertram & Sons Co.. Ltd., 
Dundas, Ontario, Canada. 
Bethlehem Fdry. & Mach. Co., So. 


Bethlehem, Pa. 
Bradley & Son, C. C., 
.¥ 


Bradley & 
. ¥ 


Haven, Ct. 


John, 


Syracuse, 
Chambersburg Engineering Co., 
Chambersburg, Pa. 


Crescent Forgings Co., Oakmont, 


Marshall & Huschart Machinery 
Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
New York. 


Vandyck Churchill Co., 


Handles, Machine Tool 

Cincinnati Ball Crank Co., Cin- 
cinnati, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Hangers, Shafting 

Cresson Co., Geo. V., Phila., Pa 


P hiladelphia, Pa. 
Cham- 


Link-Belt Co., 

Wood's Sons Co., T. B., 
bersburg, Pa. 

Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Heating and Ventilating 
Apparatus 


Buffalo, N. Y. 


Buffalo Forge Co., 
F., Hyde Park, 


Sturtevant Co., B. 
Mass. 
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Do You Want True and Accurate Parts? 





» Then while you know 
that they cannot be 
produced on a lathe, 
why do you stick to 
old-time methods? 
Parts which are abso- 
lutely true and accur- 
ate are produced ona 
‘“‘Landis’’ in one-third 


the time and the work 





is of higher grade and 
better finished. 












ors _ ath teas of me lf you are interested 
FPP A LAO eC i ef # e& o~ e @ in economy, get the 


Catalog. 





LANDIS TOOL COMPANY, Waynesboro, Pa., U. S. A. 


; AGENTS W. E. Flanders, 309 Schofield Building. Cleveland, O., and 933 Monadnock Block, Chicago, Ill. Walter H. Foster 
Co.. 114 Liberty St.. New York. C. W. Burton, Griffiths & Co.. London Schuchardt & Schutte, Berlin, Vienna, Stockholm, St 
letersburg Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan and Bilbao. A. R. Williams Machinery Co., Toronto. Wil 


liams & Wilson, Montreal, Canada. 


THE MILTON MANUFACTURING COMPANY, 


MILTON, PENNSYLVANIA. 


Manufacturers:-- 
The use of COLD PUNCHED 

NUTS, Full Finished or Finished Case 

Hardened, “Milton” Brand, on your Ma- 
Rens asians Henieen chinery will guarantee to you the perfect Semi-Fin. con 

Nuts. finishing touches essential in rounding out Nuts. 

a good first-class Machine or Tool in point 
of workmanship. In the manufacture of all styles of Cold Punched Nuts we 
use DOUBLE REFINED BAR IRON of our own manufacture, which 
is made uniform in quality. Our product is perfectly Hexagonal in shape, with 
sharp corners and well finished. The Finished Case Hardened Nuts show on 
their exterior surfaces in coloring The Works of Art. We will Gladly 
send samples for test and comparison upon request. 


We are also makers of Cold Punched Plain and Chamfered Nuts, Hot 
Pressed Nuts, Washers, Refined Bar Iron, Ge. 


We solicit your correspondence. 
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Heating Machines 
American Gas Furnace Co., New 
nh 

Chicago Flexible Shaft Co., Chi 
cago, I! 

Hobbing Machines, Worm 

Gould & Eberhardt, Newark, N. J 

Crant-Lees Mach. Co., Cleveland 
(hie 

Iratt & Whitney Co., Hartford, 
Conn 


Hoisting and Conveying 


Machinery 


Lrown Hoisting Machinery Co., 
Cleveland, O 

(Case Mfg. Co Columbus, © 

Caldwell & Son Co.. H. W.. Chi 


cago, Ill 

Clevelahd Crane & Car Co., Wick 
liffe, © 

Cresson Co., Geo. \ Phila., Pa 


Eastern Machinery Co., New Ha 
ven, Conn 

Jeffrey Mfg. Co., Columbus, O 

Lamson Consolidated S. S. Co., 
Boston, Mass 


Link-Belt Co., Philadelphia, Pa 


Main Belting Co., Phila., Pa 

Niles-Bement-Pond Co New York 

Sturtevant Co. B k toston, 
Mass 

United Engineering & Fdry. Co., 
Pittsburg, Pa 


Hoists, Electric 

« & © Electric Co.. New York. 

Case Mfg. Co... Columbus, Ohio 

Chicago Pneumatic Tool Co., Chi 
! 


eago, Il 

Cleveland Crane & Car Co., Wick 
liffe, © 

Crocker - Wheeler Co., Ampere, 

J 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

General Eleetrie Co New York 


General Pneumatic Tool Co., Mon 
tour Falls, N 

Niles-Bement-Pond Co., New York 

Northern Engineering Works, De 

troit, Mich 

rague Electric Co., New York 

‘ le & Towne Mfg. Co., New 
ork 
vists, Hand 

Case Mfg. Co., 

Chisholm « 
Cleveland, O 

Harrington, Son & Co., 
Philadelphia, Da 

Moore Co.. Franklin, Winsted. ('t 

Yale & Towne Mfg. Co., New 
York 

Hoists, Pneumatic 

Chicago Flexible Shaft Co., Chi 
cago, Ill 

Chisholm «& 
Cleveland, © 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

djeneral Pneumatic Teol Co., Mon 
tour Falls, N. Y 

Ingersoll-Rand Co., New York 

Northern Engineering Works, De 
troit, Mich 


‘ 


Columbus, O 
Moore Mfy Co.. 


Edwin 


Moore Mfg. Co., 


Hones 

Chicago Pneumatic Tool Co., Chi 
cago, ] 

ike Mfg. Co., Pike, N. H 

Hose 

Chicago Pneumatic Tool Co., Chi 
cago, Ill 

Rhoads & Son, J. E., Phila., Pa 

Sprague Electric Co., New York. 

Hot Blast Apparatus 

Sturtevant Co. B. F 
Mass 


Boston, 


Igniters, Gas Engine 

Franklin Mfg. Co.. H. H.. Syra 
cuse \ 

Indicators, Speed 

Niagara Tachometer & Inst. Co., 
Niagara Falls, \ 

L. S.. Athol, Mass 


Starrett Co., 
Indicators, Speed, Periph- 
eral 
Warnet 
Wis 


Instrument Co Beloit, 

Indicators, Steam Engine 

Crosby Steam Cage & Valve Co., 
Boston \lass 

Indicators, Test 

Norton Co Worcester, Mass 


Industrial Railways 


ilunt Co. ¢ W West New 
righton, N. ¥ 











Injectors 

Desmond-Stephan Mfg. Co., Ur 
bana, Ohio 

International Specialty Co., De 
troit, Mich 

Lunkenheimer Co., Cincinnati, © 

Sellers & Co., Inec., Wm., Vhila 
delphia, Pa 

Williams Valve Co., I) T., Cin 
cinnati, Ohio 


Inspection and Tests 

Iiunt Co., Robert W., Chicago, Ill 
Instruments, Electric 
General Electric Co., New York. 
Iron Bar 


Milton Mfg. Co., Milton, Da 


Jacks, Hydraulic 

Bethlehem Fdry. & Mach. Co., So 
Bethlehem, Va 

Burroughs (* Chas., Newark, 
N. ¢ 

Joyee-Cridland Co., liayton, O 

Watson-Stillman Co., New York 


Jacks, Planer 


Armstrong bros Tool Co Chi 
cago, Ill 


Kettles, Soda 

srown & Sharpe Mfg. Co., Provi 
dence, R. 

Mfg. Equip. & Engineering Co., FE 
Boston, Mass 


Key Seaters 

Raker Bros Toledo, O 

(Chattanooga Machinery Co., Chat 
tanooga, Tenn 

Lapointe Mach. Tool Co., Hudson, 
Mass 

Marshall & Huschart Machry. Co., 
Chicago, I 

Morton Mtg Cis 
Heights, Mich. 

Niles-Bement-Pond Co... New York. 

rentiss Tool & Supply Co., New 
York 

Whitney Mfg. Co., 


Muskegon 


Hartford, Ct 


Keys, Machine 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Standard Gauge Steel Co., 

Falls Pa 
Whitney Mfg. Co., 


Beavei 
Hartford, Ct. 


Knives, Machine 


Coes Wrench Co., Worcester, 
Mass. 


Knurls 


Hammacher, Schlemmer & Co., 
New York 


Lamps, Are 

General Electric Co.. New York 

Turner Brass Works, Chicago, II. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 





Lathe Attachments 

American Tool Wks. Co., Cin., 0. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada 

Bradford Machine Tool Co., Cin 
cinnati, O. 

Fitchburg Machine Works, Fitch 
burg, Mass 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Seneca Falls Mfg. Co., Seneca 
Falls, \ 


Sloan & Chace Mfg. Co., Newark, 
N. J 

Lathe Dogs 

American Tool & Machine Co., 
Boston, Mass 

Armstrong Bros. Tool Co., Chi 


cago, 

tesly & Co., Chas. H., Chicago, 
Il 
LeCount, Wm. G., So. Norwalk, 
Conn 
Pratt & Whitney Co., Hartford, 
Conn 


Tindel-Morris Co., Eddystone, Pa. 


Lathes 

American Tool & Mach. Co., Bos 
ton Mass 

American Tool Wks. Co., Cin., O 

Automatic Mach. Co., Bridgeport 
Conn 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Bertram & Sons Co.. Ltd., 
Dundas, Ontario, Canada 


John, 





Lathes— Continued 

Blount Co., J. G.. Everett, Mass. 

Bradford Mach. Toc! Co., Cin,, O. 
tullard Mach. To (o., Bridge 
port, Conn 

Champion Toot Works Co., Cin 
cinnati, O 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Diamond Mach. Co., VProv.. R. I 

Dreses Mach. Tool Co... Cin., O 

Fairbanks Co., Springtield, © 

Fitchburg Machine Works, Fitch 
burg, Mass. 

Garvin Mach. Co., New York. 

Gisholt Mach. Co., Madison, Wis. 

Greaves, Klusman & Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., 
Conn. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

McCabe, J. J.. New York. 

Marshall & MHuschart Machry. 
Co., Chicago, Ill 

Motch & Merryweather 
ery Co., Cleveland, O 

New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co.,-New York 
Patterson, Gottfried & Hunter, 
Ltd., New York 
Prentice Bros Co., 
Mass 

Prentiss Tool & Supply Co.. New 
York 

Rahn-Carpenter Co., 
Ohio 

Schumacher & Boye, Cincinnati, 
Ohio 

Sellers & Co., Inec., Wm., Phila 
delphia, Va 

Seneca Falls Mfg Co., 
Falls, N. ¥ 

Springfield Mach 
Springfield, © 

Tindel-Morris Co., Eddystone, Va. 

Vandyck Churchill Co., New York. 

Von Wyck Mach. Tool Co., Cin 
cinnati, O 

Waleott & Son Co., Geo. D., Jack 
son, Mich 

Wells Sons Co... F. E., 
Mass 

Whitcomb-Blaisdell Mach Tool 
Co.. Worcester. Mass 

Windsor Mach. Co., Windsor, Vt. 


Torrington, 


Machin 


Worcester, 


Cincinnati, 


Seneca 


Tool (Co. 


Greenfield, 


Lathes, Automatic 
Threading 


Automatic Machine Co., 
port, Conn 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 
York. 


Screw- 
Bridge 


Hartford, 


Lathes, Bench 

American Watch Tool Co., Wal 
tham, Mass 

Blount Co., J. G., Everett, Mass. 

Fenn Mach. Co., Hartford, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 
Seneca Falls Mfg. Co., Seneca 


Falls. N. ¥ 
Stark Tool Co., Waltham, Mass 
Sloan & Chace Mfg. Co., Newark, 
J 


nN. @ 

Waltham Machine Wks., 
field, Mass 

Waltham Watch Tool Co., 
field, Mass 


Spring 
Spring 


Lathes, Boring 


Bertram & Sons Co., Ltd.. John, 
Dundas, Ontario, Canada. 
Harrington, Son & Co., Edwin, 

Philadelphia, Pa 
Niles-Bement-Pond Co.. New York. 
Prentiss Tool & Supply Co., New 

York 
Patterson, Gottfried & Hunter, 

Ltd... New York 
Whitman & Barnes Mfg. Co., Chi 

cago, Ill 
Lathes, Brass 
tardons & Oliver. Cleveland. O 
Bertram & Sons Co.. Ltd... John, 

Dundas, Ontario, Canada 
lbreses Mach. Tool Co., Cincin., O. 
Pratt & Whitney Co., Hartford, 

Conn 
Prentiss Tool & Supply Co., New 

York 


Springtield Mch. Too! Co., Spring 
field, © 

Warner & Swasey Co., Cleveland, 
Ohio 


Windsor Mach. Co., Windsor, Vt. 





Lathes, Extension 

Bertram & Sons Co., Ltd,. John, 
Dundas, Ontario. Canada. 

Harrington, Son & Co., Edwin. 
Vhiladelphia, Pa. 

Prentiss Tool & Supply Co.. New 
York. 

Lathes, Foot Power 

Barnes Co., W. F. & Jno., Rock 
ford, Ill. 

Seneca Falls Mfg. Co., 
Falls, N. Y. 

Lathes, Speed 

Bertram & Sons Co.. Ltd 
Dundas, Ontario, Canada 

Blount Co., J. G., Everett, Mass 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Lathes, Pulley 


Kern Machine Tool Co., 
nati, Ohio. 


Seneca 


John, 


Cincin 


Lathes, Wood 

Prentiss Tool & Supply Co.. New 
ork. 

Seneca Falls Mfg. Co., 
Falls, N. Y. 

Letters, Pattern 

Butler, A. G.. New York 


Seneca 


Levels 


Starrett Co., L. S., Athol, Mass 


Lifting Magnets 

Electric Controller & Supply Co., 
Cleveland, O. 

Lockers, Clothes 

Hart & Cooley Co., New Britain. 
Conn 

Lyon Metallic Mfg. Co., Aurora, 
Il 

Merritt & Co., 

Locks 


Yale & Towne Mfg Co.. New 
York. 


Philadelphia, Va 


Locomotives, Electric 
General Electric Co., New York 


Lubricants 

Besly & Co., Chas. IL., 
11! 

Dixon Crucible Co., Jos., 
City, N. d. 


Chicago, 


Lubricators 


Res!ty & Co.. Chas. H., Chicago, 
il 

Williams Valve Co... ID. T.. Cin 
cinnati, O. 


Machinery Dealers 

Frevert Machinery Co., New York. 
Garvin Mach. Co., New York 
Hill, Clarke & Co., Inc., Boston. 


Mass. 

Marshall & Huschart Machry. Co., 
Chicago, Il. 

McCabe, J. J.. New York. 

McDowell, Stocker & Co., Chi 
eago, Ill. 

Motch & Merryweather Co., Cleve 
land, O. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mach. Co., C. C., De 
troit, Mich. 


Machinists* Small Tools 


Athol Machine Co., Athol, Mass 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Besly & Co., Chas. H., Chicago, 
iil 

Billings & Spencer Co., 
Conn. 

Boker & Co., 


Hartford, 


Hermann, New York. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I 
Cleveland Twist Drill Co., Cleve 


land, ©. 
Hammacher, 

New ork 
Millers Falls Co.. New York 
Patterson. Gottfried & Hunter, 

Ltd., New York. 
Pratt & Whitney Co., 


Schlemmer & Co., 


Hartford, 


Conn ‘ 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass 


Slocomb Co., J. T., Prov., R. I 

Standard Tool Co., Cleveland, O. 

Starrett Co.. L. S., Athol. Mass. 

Wvke & Co. J East Boston, 
Mass 





